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ABSTRACT
THE DIFFERENCES BETWEEN INDUSTRIAL AND MUNICIPAL 
EXECUTIVES' PRACTICES AND PERCEPTIONS 
OF AN NPDES WATER POLLUTION CONTROL 
SYSTEM IN TENNESSEE 
by
Anthony Len Fulkerson
The purpose of this study was to determine the 
differences between industrial and municipal executives' 
practices and perceptions toward the administrative 
requirements of a water pollution control system as set 
forth in a National Pollutant Discharge Elimination System 
permit.
This was a descriptive study that utilized a survey 
methodology. The population under study was the executives 
of all major industries and all major municipalities in the 
State of Tennessee.
The instrument used for this study was a modified two- 
part attitudinal survey/questionnaire designed to obtain the 
perceptions of all municipal and industrial principal 
executives (N=171) who had direct responsibility for the 
administrative requirements of an NPDES permitted water 
pollution control system.
Descriptive statistics were used for the analysis of 
data with the chi-square "goodness of fit" formula used for 
the analysis of the study's three hypotheses.
The descriptive analysis of the three hypotheses 
resulted in the following findings and conclusions:
1. There was no significant difference in what 
industrial and municipal principal executives 
perceived was the most important administrative 
requirement of the NPDES permitted water pollution 
control system (X2 = 1.44, df. = 2). Major 
facility executives from both categories defined 
operational problems as the most important
administrative requirement.
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2. There was a significant difference in what 
industrial and municipal principal executives 
perceived were the important water quality 
designated uses achieved by the facility water 
pollution control system = 12.80, df_ « 6). 
Industrial respondents perceived "protection of 
fish and aquatic life" as the most important use, 
while municipal executives perceived "domestic and 
industrial water supply" as the most important 
use.
3. There was no significant difference in what 
industrial and municipal principal executives 
perceived was the direct motivation for the water 
pollution control system installation, operation, 
and maintenance (X2 -  1 . 6 5 ,  d£ *= 2 ) .  Major 
facility executives from both categories perceived 
environmental motivation as the most important 
reason for the NPDES permit administrative 
requirements.
These findings supported the Clean Water Act regulatory 
program national objective to "restore and maintain the 
chemical, physical, and biological integrity of the nation's 
waters" (Arbuckle, Frick, Hall, Miller, Sullivan, 6 
Vanderver, 1983, p. 83). The administrative requirements of 
the NPDES permit, which included operation, installation, 
and maintenance problems, required all dischargers to meet 
stringent effluent limitations through adequate treatment 
systems. The major municipal and industrial facility 
executives in Tennessee responsible for an NPDES permitted 
water pollution control system were in agreement that their 
systems were effective in achieving compliance with the 
administrative requirements of the permit.
Based on the findings and conclusions of this study, 
the researcher recommended future research to identify 
specific problems that are encountered as a result of the 
administrative requirements of the NPDES permit and 
replications of the study to determine if similar 
perceptions exist nationally.
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CHAPTER 1 
Introduction
Congress, in late 1972, passed, over President Richard 
Nixon's veto, a comprehensive recodification and revision of 
the federal water pollution control law (Arbuckle, Prick, 
Hall, Miller, Sullivan, & Vanderver, 1983). The regulatory 
program of the Clean Water Act had a stated objective to 
"restore and maintain the chemical, physical, and biological 
integrity of the nation's waters" (p. 83), To achieve this 
objective, national goals were established for: "(1) 
achieving a level of water quality which 'provides for the 
protection and propagation of fish, shellfish, and wildlife' 
and 'for recreation in and on water' by July 1, 1983; and 
(2) eliminating the discharge of pollutants into United 
States waters by 1985" (p. 83). The principal mechanism for 
achieving the goals and objectives of the 1972 Act was to 
establish a permit program that imposed stringent effluent 
limitations and treatment requirements on all dischargers to 
surface waters of the United States (Arbuckle et al., 1983). 
This permit, referred to as the National Pollutant Discharge 
Elimination System (NPDES), is administered in Tennessee by 
the State of Tennessee Division of Water Pollution Control 
with approval and oversight by the United States 
Environmental Protection Agency (USEPA).
The State of Tennessee had issued 2,250 NPDES permits
1
to organizations in the fiscal year ending July 31, 1987, 
and projected that 2,247 permits would be issued by 1989 
(Tennessee Department of Health and Environment [TDHE], 
1988a). Those organizations granted permits by the State 
include major municipalities, minor municipalities, major 
industries, minor industries, mining facilities, and federal 
facilities (TDHE, 1988a). The issuance of NPDES permits by 
the Tennessee Division of Water Pollution Control was in 
accordance with requirements established by the federal 
Clean Water Act of 1972 and the 1977 Tennessee Water Quality 
Control Act. Each NPDES permit was issued for a definite 
term not to exceed five years, with continuance or 
reissuance contingent upon the organization meeting the 
conditions and requirements of the permit (TDHE, 1977). The 
permittee has a 30 day period to appeal the requirements 
before the Tennessee Water Quality Control Board. Once the 
NPDES permit has been accepted by the organization, self­
monitoring and compliance with all requirements set forth in 
the permit is necessary. The principal executives of the 
municipalities and industries are then responsible for the 
administrative requirements of installation, operation, and 
maintenance of the organization's water pollution control 
system.
The recent increasing shift of federal financing to the 
state and local governments has left many municipalities 
facing the burden of funding the installation, operation,
3and maintenance of a water pollution control system that 
will meet NPDES permit requirements ("Financing," 1988). 
Likewise, industry has been faced with economic swings and 
foreign competition and may find the NPDES permit 
requirements too stringent. This study allowed the 
researcher to examine the relationship between major 
organizational (municipal or industrial) executives’ 
perceptions toward the administrative requirements of 
maintaining an NPDES permit that would achieve national 
water quality goals in Tennessee.
The Problem
Statement of the Research Question
What is the difference between the perceptions and ■ 
practices of municipal principal executives and the 
perceptions and practices of industrial principal executives 
toward the administrative requirements of a water pollution 
control system as set forth in a National Pollutant 
Discharge Elimination System permit?
Null Hypotheses
The following hypotheses, stated in the null form, were 
tested at the .05 level of significance using data from the 
survey instrument:
Hypothesis 1. There will be no significant difference
in what industrial and municipal 
principal executives perceive is the
4most important administrative requirement. 
Hypothesis 2. There will be no significant difference
in what industrial and municipal 
principal executives perceive are the 
most important water quality designated 
uses.
Hypothesis 3. There will be no significant difference
in what industrial and municipal 
principal executives perceive is the 
direct motivation for system 
installation, operation, and maintenance.
Research Questions
The following questions were instituted in the survey 
instrument to meet the objectives of the study:
Question 1. Will industrial and municipal principal
executives perceive that the administrative 
requirements of an NPDES permitted water 
pollution control system requires a major 
portion (25%) of the budget?
Question 2. Will municipal principal executives and
industrial principal executives perceive that 
the budget allotment for water pollution 
control system installation, operation, and 
maintenance would be better applied to 
employee benefits?
Question 3.
Question 4.
Question 5.
Question 6.
Question 7.
Question 8.
5r
Will municipal principal executives perceive 
that the NPDES permit requirements are 
economically, environmentally, or politically 
motivated?
Will industrial principal executives perceive 
that the budget allotment for the water 
pollution control system would be better 
applied to research or alternative treatment 
schemes?
Will industrial principal executives perceive 
that the NPDES permit requirements are 
economically, environmentally, or politically 
motivated?
vail municipal and industrial principal 
executives perceive their water pollution 
control system as effective?
Will principal executives of municipalities 
and principal executives of industries 
display a different prioritization of the 
following water pollution control system 
requirements: installation problems,
operational problems, or maintenance 
problems?
Will principal executives of municipalities 
and principal executives of industries define 
different types of water quality designated 
uses as most important?
Question 9.
Question 10.
Question 11.
Question 12.
Was the initial system construction and 
installation the result of a voluntary 
compliance effort?
Was the initial system construction and 
installation the result of regulatory 
enforcement action?
Were the achieved water quality designated 
uses a major factor for the municipality or 
industry absorbing the administrative costs 
of installation, operation, and maintenance? 
Should the permit applicant be allowed direct 
input in the establishment of permit 
requirements?
Assumptions
The following assumptions were made by the researcher 
in this study;
1. The survey instrument developed by Dr. Shirley L.
Morgan (1982) and modified for this study would provide 
a quantitative measurement of the perceptions of 
organizational executives toward the administrative 
requirements of a water pollution control system.
2. The survey instrument accurately reflected the 
perceptions of the respondents.
3. The sample was representative of the major 
organizations in Tennessee that hold NPDES permits.
7Limitations
The following limitations were applicable to this 
study:
1. The population was all organizations holding NPDES 
permits in Tennessee.
2. The selected sample in the study included all major 
industries and major municipalities responsible for the 
administration of an NPDES permit in 1988 and/or 1989.
3. Responses were limited to information obtained from the 
return questionnaires completed by the organizational 
executives.
Significance of the Study
This study provided significant data that addressed 
industrial and municipal concerns related to the 
administrative requirements associated with the 
installation, operation, and maintenance of a major water 
pollution control system as set forth in an NPDES permit. 
This data may be used by the state or federal regulatory 
agencies to review their permit process and, if applicable, 
adjust permit issuance methods or permit parameter 
requirements to better facilitate the administration of the 
water pollution control system. This may also be used as a 
reference for enhancing future and existing permits. 
Commercial treatment system manufacturers may also use the 
information to develop water pollution control equipment
that will more adequately address the municipal or 
industrial concerns as stipulated by the regulatory agency 
permit. These benefits, in turn, may then be utilized to 
meet the national goals ancTobjective of maintaining the 
integrity of the nation's waters.
Instrument
The instrument used was a two-part survey questionnaire 
developed by Morgan (1982). The survey instrument was 
modified to obtain specific perceptions related to both 
industry and municipalities. The questions were designed to 
relate municipal and industrial perceptions of the 
administrative requirements of a water pollution control 
system as set forth in an NPDES permit. These questions 
were based on regulatory standards, type of system, and 
water quality standards.
Population/Sample/Scope
This study involved the major municipalities and major 
industries that were issued permits in Tennessee in 1988- 
1989. A major facility was defined as a discharger that 
treated and discharged 1 million gallons or more of 
wastewater per day to the surface waters of the State. At 
the time of the study, there were 171 major facilities in 
Tennessee. Of this number, 96 were major municipalities, 
and 75 were major industries (TDHE, 1988a).
Sources of information included a two-part survey of
all municipal principal executives and industrial principal 
executives who were administrators responsible for major 
water pollution control system installation, operation, and 
maintenance in Tennessee. Government entities such as the 
Tennessee Department of Health and Environment, Tennessee 
Department of Economic and Community Development, Tennessee 
Municipal League, Tennessee Industrial Commission, Tennessee 
Municipal Advisory Service, and the United States 
Environmental Protection Agency were used for obtaining 
regulatory and administrative requirements. Other sources 
included engineering documents, technical resources, and a 
literature review of selected books, journals, periodicals, 
and past studies to determine types, costs, and operational 
problems associated with the administration of a water 
pollution control system.
Definitions
The following operational definitions were utilized in 
this study:
1. Organizational Executives - The principal executive 
officers of municipalities and industries who were 
directly responsible for maintaining the regulatory 
requirements set forth in the organization's NPDES 
permit.
2. NPDES - National Pollutant Discharge Elimination System 
Permit, in Tennessee, this was the Federally reviewed,
State issued regulatory requirements for a facility 
that discharged to the' surface waters of the State. 
Administrative Requirements - Those problems associated 
with the installation, operation, and maintenance of a 
water pollution control system set forth in the NPDES 
permit.
Water Pollution Control SvBtem - The physical, 
biological, or chemical treatment system designed to 
adequately remove pollutants to the level prescribed in 
the industrial or municipal organizational NPDES 
permit,
Major Discharger - A facility that discharged 1 million 
gallons or more of treated wastewater per day to a 
surface water of Tennessee.
Designated Uses - Tennessee has established water 
quality designated uses that coincide with the national 
goals of the federal Clean Water Act. These designated 
uses, which may be defined as "benefits1' for the 
purpose of this study, were (1) to provide domestic and 
industrial water supply, (2) to protect fish and 
aquatic life, (3) recreation, (4) livestock watering 
and irrigation, (5) navigation, (6) power generation, 
and (7) to protect scenic and aesthetic qualities 
(TDHE, 1987).
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Organization of the Study
The study was organized into five chapters.
Chapter 1, Introduction, included the introduction, the 
problem statement, the limitations of the study, the 
assumptions of the researcher, the research questions, the 
hypotheses in the null format, the significance of the 
study, the operational definitions of terms, and the 
organization of the study.
Chapter 2, Review of Relevant Literature, presented a 
review of literature and research relevant to the problem 
statement.
Chapter 3, Methodology, presented the methodology and 
procedures used in the study to obtain research data. It 
included the description of the study, the description of 
the population, sample and scope, the instrument 
modification, and the treatment of the data.
Chapter 4, Presentation and Analysis of Data, presented 
the data collected in the study and a discussion of the 
findings. Analysis of the data regarding organizational 
executive perceptions of the administrative requirements of 
a water pollution control system was presented.
Chapter 5, Summary, Conclusions, and Recommendations, 
concluded the study with a summary of the findings, 
conclusions, and recommendations for future studies..
CHAPTER 2 
Review of Relevant Literature
Introduction
This study required a review of relevant literature to 
establish a historical and descriptive background of water 
pollution control, the related federal and state 
legislation, and the National Pollutant Discharge 
Elimination System permits program in the United States. To 
serve as a basis for and to accurately address the research 
problem, it was necessary to concentrate the review of 
literature in the following areas:
1. The history of water pollution in the United 
States/Tennessee.
2. The history and development of water pollution 
control legislation and regulations in the United 
States/TennesBee.
3. The administrative requirements of the National 
Pollutant Discharge Elimination System (NPDES) permit 
program in Tennessee.
4. The geographical background data of the sample 
study area (Tennessee).
5. The typeB of municipal and industrial water 
pollution control systems and their administrative 
requirements.
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The History of Water Pollution Control in the 
United States/Tennessee 
The United States has made great strides in improving 
water quality in the 16 years since the Clean Water Act 
(CWA) was enacted ("Water Quality Up," 1988). The 
Environmental Protection Agency's (EPA) sixth biennial 
report presented to Congress in late 1987, concluded that 
74% of the nation's rivers, 73% of the lakes, and 75% of the 
estuaries met water quality standards and were then clean 
enough for fishing and swimming ("Water Quality Up," 1988). 
The construction of new wastewater treatment systems was 
cited as the primary reason for this improvement ("Water 
Quality Up," 1988). Lee M. Thomas, the former EPA 
Administrator, stated:
The nation's commitment to improve water quality has 
had significant results. A basic challenge of the 
coming years will be to manage these new 
responsibilities and maintain our aggressive approach 
to controlling traditional pollutants from factories 
and municipal sewage treatment plants. ("Water Quality 
Up," 1988, p. 152)
This commitment for water pollution control has not 
always been a national or state priority. In the past when 
populations were small and widely scattered, the rivers and 
streams were able to breakdown, absorb, oxygenate, dispense, 
or consume small amounts of pollutants (Wagner, 1971). For
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example, in Tennessee, as the cities and industries grew in 
the late 1960s and early 1970s, all types of untreated 
waste, both domestic and industrial, were disposed of in 
Tennessee waters (Tennessee Department of Health and 
Environment [TDHE], 1985). It was very common to see raw 
sewage and industrial wastes flowing untreated into 
waterways near major metropolitan areas (TDHE, 1985). 
Although clean»up was not quick or easy, with the efforts of 
many people improvements in wastewater treatment by 
industries and-municipalities made this type of problem rare 
by the mid 1980s (TDHE, 1985).
Many areas of the United States initiated similar 
programs to improve water quality. The Great Lakes area has 
seen new monitoring activities and clean-up programs that 
include phosphorus control, toxics control, and fish tissue 
studies ("Water Quality Up," 1988). In the Chesapeake Bay 
area, studies have found metals and toxic organic compounds 
in bottom sediments near industrial discharges, which have 
resulted in a decline of freshwater fish and oyster harvests 
("Water Quality Up," 1988). As a result, Maryland,
Virginia, and Pennsylvania have worked on new programs to 
clean up the Bay ("Water Quality Up," 1988).
The Dallas-Fort Worth area, which has seen a population 
growth of more than 50%, making it one of the largest 
population centers in the United States, has made many 
changes to treat and improve municipal wastewater discharges
15
in the past 30 years (Mirochna, 1988). As a result of these 
treatment plant improvements and construction, river quality 
has improved (Mirochna, 1988). Prom 1984 to 1987, local 
wastewater treatment plants reduced their biological loading 
by 60%, while doubling the volume of wastewater treated 
(Mirochna, 1968).
Philadelphia, which lies in the confluence of the 
Delaware and Schuylkill Rivers, served 2.3 million people 
and treated 530 million gallons per day of wastewater in 
three municipal water pollution control plants (Walker,
1987). In 1975, Philadelphia began a $900 million program 
to upgrade and reconstruct its three wastewater treatment 
plants (Walker, 1987), The Delaware River Basin Commission 
estimated that industries, cities, and the federal 
government have spent 91.5 billion on the clean-up of the 
Delaware River (Walker, 1987). As a result, all three 
municipal water pollution control plants met their NPDES 
permit requirements and were successfully removing 92% of 
the pollutants from the wastewater before it was discharged 
to the Delaware River (Walker, 1987).
The State of Tennessee has made tremendous progress in 
water quality improvement by increasing municipal and 
industrial water pollution control syBtem discharge 
compliance with the NPDES permit standards (TDHE, 1985).
From 1972 to 1982, Tennessee invested a total of $503 
million, or $128 per capita, for the construction of new
municipal wastewater treatment plants (TDHE, 1985). This 
resulted in a fourfold increase of municipal treatment 
plants in Tennessee, while the level of oxygen-demanding 
wastes from these plants decreased by 69% (TDHE, 1985).
Other historical accomplishments in Tennessee included: (1)
the establishment of the Julian R. Fleming operator Training 
Center (OTC) that has been a national model for water and 
wastewater treatment operator training, offering 60 courses 
to 2,000 trainees annually, (2) the North Fork Holston River 
Clean-Up Project in which mercury leaching from an Olin 
Corporation chlor-alkali plant in Saltville, Virginia 
resulted in Olin initiating a project to "seal" the river 
bottom and divert future run-off discharges, and (3) the 
completion of comprehensive water quality management plans 
that give water quality data and discharge information and 
make recommendations for treatment or alternatives to 
control water pollution (TDHE, 1985).
Industrial waste treatment, according to Tennessee 
Clean Water, greatly improved during the last decade (TDHE, 
1985). The fact that industrial wastes, even those from 
similar enterprises, rarely have the same physical and 
chemical characteristics results in difficulties in 
wastewater treatment (Hanlon and Pickett, 1979). Still, in 
1982, only 5 of the 70 major industrial wastewater treatment 
facilities were not in compliance with their NPDES permit 
requirements and only 26% of all industrial systems were not 
meeting limits (TDHE, 1985).
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The increasing size of Tennessee's cities and 
industries has historically caused rising levels of 
pollution in the rivers and other bodies of water, while the 
treatment of this pollution has not kept pace with pollution 
{Ehlers & Steel, 1965). In 1989, 300 billion gallons of 
water were drawn from sources each day, 90% of which was 
used by industry (DeWolf, Murin, Jarvis, & Kelly, 1984). 
Ehlers and Steel (1965) stated that the discharge of 
inadequately treated waste would present dangers to water 
supplies, bathers, shellfish and would result in killing of 
fish and nuisances from odors and unsightly conditions.
Many industrial wastes contained organic compounds that 
could be degraded, but only very slowly, resulting in odor 
and unpleasant tastes in the water courses (Turk, Turk, & 
Wittes, 1972). The endemic levels of some diseases in a 
tributary population iB related to the incidence of a 
disease producing organisms in raw water (Crawford 6 
Fischel, 1971). Crawford and Fischel (1971, p. 5) best 
stated the historical aspect of water pollution control:
In retrospect, it seems obvious that progress toward 
improving man's health and welfare could result only 
from better control over his environment. The 
provision of better-quality water was one logical step 
in this direction.
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The History and Development of Water Pollution Control 
Legislation in the United States/Tennessee 
The election of George Bush as President of the United 
States in 1988 had many environmental activists concerned 
about the direction the government would take toward water 
pollution control. Although he campaigned as an 
environmental president, many environmentalists thought the 
political tug and pull on Bush would force him to .the more 
resource-exploitive and environmentally haphazard approach 
of the Reagan years (Pierce, 1989). However, Bush selected 
William Reilly, the first environmental-group chief ever, to 
head the Environmental Protection Agency (EPA). Pierce 
(1989, p. 5) stated that it is possible that Reilly's "broad 
environmental thinking could provide George Bush with a 
golden opportunity to support the American and global 
environment and avoid a primary reliance on the kind of 
tough government regulation that Bush clearly abhors."
Reilly received some criticism because as President of the 
Conservation Foundation he worked to get environmentalists 
and industrialists to work together (Pierce, 1989).
Historically, water pollution control legislation has 
increased gradually; however, it has received increased 
national attention only in the last decade (DeWolf et al., 
1984). While "modern" federal water pollution control 
legislation has existed since 1948, effective enforcement 
mechanisms have been a recent development (Arbuckle, Frick,
Hall, Miller, Sullivan, & Vanderver, 1983). The 1948 Water 
Pollution Control Act (FWPCA) was one of the earliest 
harbingers of change in which the federal government was 
given authority of water pollution control (Hegewald, 1988). 
However, this act did little to change the balance of 
responsibility between states and the federal government and 
most pre-1972 water quality management became wholly the 
responsibility of the states (Hegewald, 1988). Legislation 
passed prior to 1970 included the Water Pollution Control 
Act of 1956, the Water Quality Act of 1965, and the Water 
Resources Planning Act of 1965 (Hanlon & Pickett, 1979).
Prior to 1970, the enforcement approach to water 
pollution was "to protect health and welfare" and to 
"enhance the quality of water" through state water quality 
standards (Arbuckle et al., 1983). Although this was 
theoretically workable, most states encountered 
insurmountable problems including:
-Inability to determine with precision when a discharge 
violated applicable standards;
-Inapplicability of federal-state water quality 
standards to intrastate waters;
-Lack of state initiative in making load allocations 
required for enforceable standards; and 
-Cumbersome enforcement mechanisms and the requirement 
for state consent. (Arbuckle et al., 1983, p. 81)
The FWPCA's reliance on all states to address water
pollution control did not work (Hegewald, 1988). Although 
some states were able to develop a workable approach, it 
became clear that an effective nationwide approach to water 
pollution control would require the implementation of a 
permit program based on federal minimum effluent criteria 
enforceable directly against the discharger (Arbuckle et 
al., 1983). By 1970, American waterways were severely 
polluted, with several accounts of dying rivers, lakes, 
streams, and estuaries (Hegewald, 1988). Some states simply 
reduced water pollution control costs to attract and keep 
industry, while some tried to UBe institutional muscle to 
handle problems (Hegewald, 1988). As a result of these 
problems encountered by the states, Hegewald (1988) noted 
that public sentiment began to favor a uniform federal 
strategy.
Although 1969 legislation to address this had failed to 
pass, the Congress responded in 1970 by initiating the 
archaic 1899 Refuse Act Permit Program (Arbuckle et al., 
1983). This statute was designed to protect navigation; 
however, it also prohibited all discharges to navigable 
waters without a permit from the U. S. Army Corps of 
Engineers (Arbuckle et al., 1983). This program should be 
considered a milestone in federal efforts to regulate 
industrial dischargers because it required them to apply for 
and obtain permits, the granting or denial of which was 
based on environmental factors (Arbuckle et al., 1983).
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Like the old water quality standards, the Refuse Act 
Program was deficient, and by late 1971, it was clear that 
enforcement efforts, while having a substantial impact, had 
reached a point of stalemate (Arbuckle et al., 1983). 
Industry and enforcers recognized the benefits that would 
come from a complete revision of the water pollution control 
statutes (Arbuckle et al., 1983).
Congress responded to this need and enacted the Clean 
Water Act of 1972, which was passed over President Richard 
Nixon's veto (Hegewald, 1968). It was a comprehensive 
recodification and revision of the federal water pollution 
control law (Arbuckle et al., 1983). Hegewald (1988, p.
589) noted that 1972 was "the year the country made a 
commitment to a federally focused clean water program."
The 1972 Clean Water Act ceded most state control to 
the federal government to provide uniform national discharge 
standards and federal treasury dollars for wastewater 
treatment plant construction (Hegewald, 1988). This Act 
established a regulatory program with two basic elements;
(1) a statement of goals and objectives, and (2) a system of 
regulatory mechanisms to achieve those goals and objectives 
(Arbuckle et al., 1903, Chap. 3), Arbuckle et al., (1983, 
p. 83) Btated that the objective of the Act was to "restore 
and maintain the chemical, physical and biological integrity 
of the nation's waters"; in turn, national goals to achieve 
this objective were; "(1) achieving a level of water
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quality which 'provides for the protection and propagation 
of fish, shellfish, and wildlife' and 'for recreation in and 
on the water' by July 1, 1983; and (2) eliminating the 
discharge of pollutants into the U. S. waters by 1985." The 
principle mechanism for achievement of the goals and 
objectives was a plan of five basic elements:
1. The National Pollutant Discharge Elimination 
System permit program that characterized wastes, imposed 
discharge limits, and enforced compliance.
2. A system of technology-based effluent limits that 
established a minimum required treatment by all existing and 
new industrial and municipal dischargers.
3. A program for imposing more stringent limits in 
permits if necessary to meet goals and objectives.
4. A set of provisions applicable to specific 
pollutant discharges of particulate concern.
5. A grant program to fund municipal wastewater 
treatment plants. (Arbuckle et al., 1983)
Congressional review of the 1972 Clean Water Act 
resulted in major amendments to the Act (P.L. 95-217) in 
1977 and revisions in 1978, 1980, and 1981 (Arbuckle et al., 
1983) .
Achievements under the Clean Water Act led to 
significant improvement in the nation's overall water 
quality (Nichols, 1988). Qualitatively, success was evident 
because rivers and lakes met designated uses, while
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quantitatively, success was measured by the number (60,000) 
of NPDES permits in place (Hegewald, 1988). The federal 
government has granted $48 billion to states, and the states 
have added $17 billion for the express purpose of building 
wastewater treatment plants (Hegewald, 1988).
The major shortcoming to the Clean Water Act of 1972 
was that the timetables set forth in the statute were too 
ambitious (Hegewald, 1986). Another problem was that the 
National Municipal Policy set forth in the 1977 amendments 
originally had a 1977 deadline for all municipalities to 
comply with their NPDES permit, which had to be extended to 
July 1, 1988 (Hegewald, 1988). The third problem with the 
Clean Water Act was that technology-based effluent and water 
quality standards were the basis of NPDES permit compliance 
(Zorc, Rissetto, Cohen, 6 Raider, 1988). This allowed 
substantial leeway to influence the establishment of permit 
limits (Zorc et al., 1988).
As a result of these problems, the Water Quality Act of 
1987 was passed over President Ronald Reagan's veto. The 
1987 Act had the following benefits:
1. Compliance, judicial, and administrative 
enforcement were made easier.
2. The significant cost of prosecution was passed
to the permittees. The 1987 Act increased the maximum civil 
penalties to $25,000 per day from $10,000.
3. The EPA continued its aggressive enforcement 
action against municipalities. (Zorc et al., 1988)
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Methods for dealing with prior and current NPDES permit 
exceedance and methods for avoiding circumstances of future 
noncompliance also were in the 1987 Act (Zorc et al.r 
1988).
The July 1, 1988 deadline set forth in the National 
Municipal Policy (NMP), although 11 years past the original 
deadline, was close to the goal of 100% compliance 
(Hegewald, 1988). Eighty-seven percent of all U. S. 
municipal plants met the deadline, resulting in 95% of the 
total volume of municipal wastewater receiving secondary or 
advanced treatment (Nichols, 1988). Voluntary compliance 
and effective enforcement were cited as reasons for the high 
level of compliance (Nichols, 1988). There were 15,500 
municipal wastewater plants in the U. S., with 3,700 of 
these classified as majors in 1987 (NicholB, 1988). As of 
July 1, 1988, 3,200 of these were in compliance with their 
permits (Nichols, 1988). The rate of compliance was higher 
among major facilities, and former EPA director Lee Thomas 
noted that states had nno intention of slacking up on 
enforcement efforts" (Nichols, 1988, p. 1486).
"States increasingly share in directing the Clean Water 
Act permitting and enforcement" (Zorc et al., 1988, p.309). 
Thirty-nine states now have delegation from the federal 
government to maintain an NPDES program and the Clean Water 
Act (Hegewald, 1988).
The history of water pollution control in Tennessee
began in 1945 with the enactment of the Tennessee Stream 
Pollution Control Act and the formation of the Stream 
Pollution Control Division (TDHE, 1985). As pollution 
problems became more complex, the Tennessee General Assembly 
passed the 1971 Water Quality Control Act (TDHE, 1985). 
Several amendments were added to the 1971 Act; however, in 
1977, the Water Quality Control Act of 1977 was enacted 
enabling the Division of Water Quality Control to gain state 
delegation of the NPDES program (TDHE, 1985). Tennessee 
then had regulatory responsibility for construction of all 
municipal wastewater plants, issuance of all municipal and 
industrial discharge permits, and monitoring all permit 
compliance and enforcement actions (TDHE, 1985).
The National Pollutant Discharge 
Elimination System Permit Program 
in the United States/TennesBee 
The Clean Water Act of 1972 had as its stated primary 
mechanism for imposing limitation on all pollutant 
discharges, a nationwide permit established under Section 
402, and referred to as the National Pollutant Discharge 
Elimination System (NPDES) (Arbuckle et al., 1983). The 
1972 Act, the amended Clean Water Act of 1977, and the 1987 
Water Quality Act gave the United States Environmental 
Protection Agency (USEPA) the authority to regulate the 
discharge of pollutants to waters of the United States
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(United States Environmental Protection Agency [USEPA],
1968). Section 402 of the Act required the Federal 
government to issue permits to dischargers and set specific 
limits and operating conditions to be met by the permittee 
(USEPA, 1988). Several states have been granted federal 
program authority for the NPDES permit compliance monitoring 
under the authority of Sections 308 and 402 of the Act 
(USEPA, 1988). Authorization of states to assume the NPDES 
■ permitting authority was consistent with Congress' 
prevailing notion of federalism (Zorc et al., 1988).
According to Zorc et al. (1988), the EPA, even after 
delegation to the states, continued to have permit review 
and enforcement roles. This duality raised the question as 
to what extent EPA can second-guess a state agency (Zorc et 
al., 1988). EPA also has the authority to withdraw State 
approval and take over the entire program administration if 
it found the State was not carrying out the program in 
accordance with the Act (Arbuckle et al., 1983).
The NPDES program was basically a vehicle for 
consolidating permit issuance under EPA administered permit 
programs and consisted of three basic permit program issues: 
(1) the program's scope of applicability, (2) the procedures 
in permit issuance, and (3) the nature of conditions 
included in permits (Arbuckle et al., 1983).
The NPDES program was applicable to "any person 
responsible for the discharge of a pollutant or pollutants
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into any waters of tlie United States from any point source" 
and'Required them to apply for and obtain a permit 
(Arbuckle et al., 1983, p. 85). The scope of the'program 
was exceedingly broad and its basic intent was to establish 
standards for all pollutants discharged from all facilities 
into virtually all waters of the U. S. (Arbuckle et al.,
1983).
The procedures for permit issuance in the State of 
Tennessee have been consistent with national standards. 
Applicants planning to engage in a defined discharge 
completed and submitted a standard application with 
engineering reports, plans, and specifications. Those 
applications for renewal or new source discharges were 
submitted no later than 180 days in advance of the date on 
which the discharge was to commence. It was signed by the 
principal executive officer of at least the level of a vice- 
president. Each completed application was evaluated, and a 
tentative determination to issue or deny the permit was made. 
If it was determined that a permit would be issued, a draft 
permit was prepared that included proposed effluent limits, 
a compliance schedule, and a description of any special 
conditions. If the discharge was greater than 500,000 
gallons per day, a fact sheet requiring a quantitative and a 
qualitative description of the discharge might be required.
In order to inform interested persons of the proposed 
discharge, a public notice describing the permit and
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procedures for formulation of final decisions was circulated 
in the geographical area of the proposed discharge for a 
period of not less than 30 days. If significant public 
interest was evident, a public hearing was held. Following 
the public hearing, the final determination for permit 
issuance was made. If there were no contested provisions, a 
permit was issued for a 5 period (TDHE, 1977).
The conditions of an NPDES permit were set forth in six 
significant requirements: (1) monitoring and reporting, (2)
schedules of compliance, (3) effluent limitations, (4) 
additional effluent limitations, (5) duration and 
revocation, and (6) other (Arbuckle et al., 1983).
The monitoring requirements were of critical importance 
for the effectiveness of the program and assured compliance 
with all applicable water quality standards established in 
the 1972 Act (Arbuckle et al., 1903). The EPA was 
authorized to require the permittee to maintain specified 
records and make specified reports of monitoring, install, 
use and maintain monitoring equipment and methods, take 
specified samples, and provide any information that EPA may 
reasonably require (Arbuckle et al., 1983). The EPA 
provided for two types of monitoring: self-monitoring,
where the facility monitored itself, and EPA monitoring, 
which may be a review of self-monitoring or conducting its 
own (USEPA, 1988). Thus, it was important for the permittee 
to evaluate monitoring and sampling procedures to maintain
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consistency with permit and regulatory requirements (Zorc et 
al., 1968).
The 1972 Act established firm deadlines for achievement 
of required levels of treatment; however, the issuing 
authority has considerable latitude in requiring interim 
compliance deadlines (Arbuckle et al., 1983).
The establishment of permit effluent limitations were 
based on the publication of limitations for a particular 
industrial category or subcategory applicable to the 
facility being permitted (Arbuckle et al., 1983). There was 
opportunity for permitting authority to impose more 
stringent discharge limitations when necessary to meet water 
quality standards, related effluent limitations, 
requirements of a state plan, or other applicable 
limitations (Arbuckle et al., 1983),
Permits based simply on national guidelines have not 
always ensured that wastewater discharges would not produce 
adverse impacts on receiving waters (Keiheisel, Hornig, 
Austern, Bishop, Heed, & Estenik, 1988). Additional 
effluent limitations, many of which were suspended by the 
Reagan Administration, may be required as a result of the 
EPA's toxics strategy (Arbuckle et al., 1983). The EPA 
issued in 1984 a new national policy that recommended the 
combined use of biological and chemical data to control the 
discharge of toxic substance into receiving waters 
(Neiheisel et al., 1988).
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The duration of permits was for a period of five years 
(TDHE, 1977). Revocation could be based on a very minimal 
showing of "cause" (Arbuckle et al., 1983). The permittee 
must apply for reissuance of the permit a minimum of 180 
days before application (TDHE, 1977).
Other areas of consideration in the conditions of an 
NPDES permit included bypass and upset provisions and start­
up period exclusions (Arbuckle et al., 1983).
Permitting responsibility for the NPDES program in 
Tennessee was granted to the Division of Water Pollution 
Control in 1977 (TDHE, 1988a). The Division had a goal in 
1988 of reducing the backlog of unissued permits to zero and 
to reissue all expiring permits within the quarter of 
expiration (TDHE, 1988a). As of July 31, 1987, 2,250 NPDES 
permits had been issued by the Division, and Tennessee 
projected that 2,247 would be issued by 1989 (TDHE, 1988a).
The Geographical Background of the 
Sample Study Area
The total surface area of Tennessee is 42,244 square 
miles and includes 95 counties (TDHE, 1988b). The major 
metropolitan areas include: Nashville (population:
344,273), Memphis (population: 646,174), Knoxville
(population: 175,045), Chattanooga (population: 169,728),
and the Tri-Cities (Johnson City, Bristol, & Kingsport 
population: 105,867) (State of Tennessee, 1987).
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Tennessee's population in 1982 was approximately 4.59 
million people (TDHE, 1988b). Of these, 2.87 million people 
were served by secondary municipal wastewater treatment or 
by more advanced levels (TDHE, 1985). There were 135,150 
people who did not require municipal treatment because they 
were served by on-site septic systems (TDHE, 1985).
Tennessee has an abundance of water (TDHE, 1985).
There are more than 538,657 acres of lakes and reservoirs, 
19,124 miles of streams and rivers, and 787,000 acres of 
wetlands (TDHE, 1988b). With more than 400 miles between 
the east and west boundaries, Tennessee displays a wide 
variation of topography and geology, which results in 
physically and chemically different stream characteristics 
(TDHE, 1985). Streams in East Tennessee are typically cool, 
fast-moving, unbuffered waterways, while West Tennessee 
streams are sluggish, warm water systems draining the large, 
flat Mississippi River alluvial plains (TDHE, 1985). Middle 
Tennessee streams represent a well buffered limestone 
transitional zone (TDHE, 1985).
The geographical area of this study allowed the ’ 
researcher to obtain information that included the major 
metropolitan areas, as well as the smaller metropolitan and 
rural areas of Tennessee.
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Types of Municipal and Industrial Water Pollution 
Control Systems and Their Administrative Requirements 
Pollutants can be removed from wastewater to any 
degree, depending on the type of treatment system used 
(United States Environmental Protection Agency [USEPA],
1977). Wastewater treatment has the engineering goal of 
providing a degree of treatment consistent with the 
requirements for disposal (USEPA, 1977). "Without clean 
water, we’re in deep trouble. And to keep clean water, we 
must have first-rate high-quality wastewater treatment 
facilities" ("Paying For," 1989, p. 4). EPA Administrator 
William K. Reilly, prompted by new and higher coBt estimates 
of $83.5 billion for upgrading sewage treatment facilities, 
said, "We must think cooperatively about how we are going to 
solve waste water treatment problems" ("Paying For," 1989, 
p. 4). The administrative requirements for the 
installation, operation, and maintenance of a water 
pollution control system has been dependent on the type of 
municipal system or industrial system used to meet the 
National Pollutant Discharge Elimination System permit 
parameters.
Municipal Water Pollution Control Systems
Municipal wastewater treatment has been used to prevent 
the pollution of a receiving water course (Clark, Veissman,
& Hammer, 1977). The characteristics of municipal
wastewater depend on the type of collection system and the 
types of industrial wastes entering the sewers (Clark et 
al., 1977). The location of a typical municipal wastewater 
treatment plant has been such that wastewater was collected 
and transported to the plant and disposed of by dilution in 
adjacent rivers, lakeB, or estuaries (Clark et al., 1977). 
The type of municipal wastewater treatment system most 
commonly used has been a conventional wastewater treatment 
process that consists of preliminary processes of pumping, 
screening, and grit removal, primary settling to remove 
heavy solids, a secondary biological aeration to metabolize 
dissolved organics, secondary clarification and finally, a 
chlorination or disinfection process (Clark et al., 1977). 
Illustrated in Figure 1 is the DeWolf et al., (1984) diagram 
of a conventional secondary treatment system. For 
municipalities, this type of secondary treatment process was 
required to meet the National Municipal Policy July 1, 1988 
deadline requiring compliance with their NPDES permit 
parameters (Hegewald, 19B8). Of the 15,500 municipal 
wastewater treatment plants in the United States, 87% met 
this deadline with 95% of the total volume of municipal 
wastewater in the country receiving secondary or advanced 
treatment (Nichols, 1988).
The preliminary processes in a municipal wastewater 
treatment plant provide pretreatment for wastewater to 
optimize the operation and performance of subsequent
FIGURE 1
t
Conventional Secondary Treatment System For Wastewater (DeWolf et al., 1984, p. 28)
Rav
Waste
Water
Preliminary
Treatment
Influent
Pumping
Sludge
Sludge
Treatment
1_________________
Soptrol Lab aintenance Building
Secondary
Effluent
Primary s conventional V Secondary 1 Effluent
Clarification Sludge Clarifier Chlorine
Sludge Solids 
to Disposal "by 
Landfill
Final
Secondary
Discharge
<30 rag/l 
BODr-
<30 mg/1
ss
34
treatment processes (USEPA, 1977). The components of the 
preliminary process were referred to as headworks and 
included:
1. Racks and bar screens for straining coarse solids;
2. Communitors for maceration of large solids;
3. Grit removal for sand and grit interception;
4. Skimming for removal of lighter than water 
particles.
5. Preaeration to add oxygen to wastewater.
6. Fine screens to strain out smaller suspended 
organic matter.
7. Pumping to add sufficient head for gravity flow.
8. Measuring device to determine influent flows.
9. Sampling wells to collect samples from.
10. Mixing tanks to mix influent wastewater, recycled 
solids, and chemicals to achieve homogeneity. (USEPA, 1977)
The next process of municipal treatment consisted of 
primary settling to remove heavy solids (Clark et al.,
1977) . Raw domestic wastewater contained organics in the 
form of suspended solids which could be removed by plain 
sedimentation, or to a greater extent, by chemical 
coagulation, flocculation, and sedimentation (USEPA, 1977). 
The primary clarifier has been used for this purpose. It 
provided a quiescent condition in which gravity 
sedimentation was used to obtain primary separation of 
suspended solids from wastewaters (USEPA, 1977). In some
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newer installations, wedge wire screens were used in lieu of 
primary clarifiers resulting in the elimination of 
construction, operation, and maintenance costs; sludge 
reduction; and odor source removal (USEPA, 1977).
The most versatile secondary biological process 
available for wastewater treatment plants has been the 
activated sludge process (USEPA, 1977). This process used a 
continuous flow, biological treatment system that has a 
suspension of aerobic micro-organisms maintained in a 
homogeneous state by mixing and turbulence induced in the 
aeration process (USEPA, 1977). In this process organic 
matter was extracted biologically and synthesized to the 
allowable effluent residual (Clark et al., 1977).
The final clarifier served two purposes: the removal
of suspended solids and the thickening of sludge to be 
returned to the aeration basins (USEPA, 1977). Here the 
microbial floe settled from the aerated mixed liquor under 
quiescent conditions and returned to the aeration tank while 
the clear supernatant was ready for disinfection and 
discharge (Clark et al., 1977).
Secondary treatment plant effluent was often 
disinfected by chlorination where receiving waters are used 
for recreation as water supply (Clark et al., 1977). 
Disinfection was the process of destroying pathogens, 
viruses, and harmful micro-organismB (USEPA, 1977). Ideal 
disinfection of wastewater inactivates pathogens in the
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wastewater, but did not continue its action beyond the 
treatment facility (USEPA, 1977).
DeWolf et al. (1964) listed significant factors that 
impact costs of operation and maintenance of municipal 
wastewater treatment including; influent waste loadings, 
solid settling characteristics, specific chemical 
composition of waste, operating temperature, aeration 
methods, sludge properties, sludge treatment methods, plant 
labor, energy and maintenance requirements.
The total capital investment and the net annual 
operating expenses in March 1980 dollars for conventional 
secondary and advanced wastewater treatment in the United 
States are shown in Figures 2 and 3 (DeWolf et al., 1964, 
p. 32.
Hegg, Rakness, and Schultz (1979) found that 
administrative policies were the leading cause of poor 
performance in two municipalities during their comprehensive 
evaluation conducted at 30 wastewater treatment facilities 
in seven states. The first facility, in order to reduce 
power cost, did not operate its plant according to a 
flexible plant design (Hegg et al., 1979). The other 
facility made the decision not to repair present equipment 
because of the possibility that a new facility would be 
constructed in the future if the plant progressed to the 
state's priority list for federal grant eligibility (Hegg et 
al., 1979). Administrative policies were observed to
FIGURE 2
Conventional secondary (CST) and advanced wastewater 
treatment (AWT). Total capital investment (March, I960 
dollars). (DeWolf et al., 1984, p. 32)
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CST-Municipal Industrial Waste (BOD = 210 mg/1) ......
Costs based on sludge dewatering by vacuum filtration.
For conventional secondary plants of 1 mgd and below, sludge 
dewatering by drying beds would reduce costs by about 33%,
For conventional secondary plants of 10 mgd and above, 
incineration of sludge would increase costs approximately 
16% for waste at 210 mg/1 BOD and 7% for waste at 1000 mg/1 
BOD.
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FIGURE 3
Conventional secondary (CST) and advanced wastewater 
treatment (AWT). Net annual operating expenses {March, 1960 
dollars). (DeWolf et al., 1984, p. 32)
AWT-Industrial Waste (BOD - 1000 mg/1) _______
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Costs based on sludge dewatering by vacuum filtration.
For conventional secondary plants of 1 mgd and below, sludge 
dewatering by drying beds would reduce costs by about 23%.
For conventional secondary plants of 10 mgd and above, 
incineration of sludge would increase costs approximately 
25% for waste at 210 mg/1 BOD and 18% for waste at 1000 mg/1 
BOD.
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indirectly affect plant performance in the type of personnel 
hired to operate the plant, the attitude extended toward 
plant operation, and the attitude toward plant design (Hegg 
et al.r 1979).
The proper operation and maintenance of a community's 
wastewater treatment plant was an important community 
function that could be a big item of the municipal budget 
(Culp, Wesner, & Culp, 1979). Providing effective 
management of the system should present an adequate level of 
wastewater treatment in an economical manner (Culp et al., 
1979). Veissman (1988) advocated the need for water 
resource management with social goals that would utilize the 
best elements of our technology and institutional 
frameworks.
Industrial Water Pollution Control Systems
The generation of wastewater has been an unavoidable 
product of most modern industrial processes (Tsugita &
Ellis, 1981). The development of stringent environmental 
laws and regulations in the 1970s to control these wastes 
made the management and disposal of wastewater an 
increasingly significant part of industrial decision-making 
(Tsugita 6 Ellis, 1981). The selection of the most cost- 
effective wastewater management plan waB influenced by 
government regulations, technology, and economics, and has a 
direct impact on operating expenses and product costs
(Tsugita & Ellis, 1981). Many agencies and interest groups 
mentality and attitudes were reflected in the statement: 
"Surely this little bit of waste can't hurt" (Viessman,
1988, p. 531). Still, industrial compliance with the Clean 
Water Act requirements seems to be better than that of 
municipals (Nichols, 1988). The "significant 
noncompliance," as defined by the frequency, severity and 
types of violations, among the nation's estimated 50,000 
direct industrial dischargers was only 7% in the second 
quarter of 1988 (Nichols, 1988). A spokesman for the EPA 
Office of Water Enforcement and Permits said, "Generally the 
industrials have a lower rate of noncompliance, and the 
primary reason is that industry has more money for 0 and M" 
(operation and maintenance) (Nichols, 1988, p. 1487).
For industrial disposal of process wastewater there 
were three possibilities: (1) treatment separately in an
industrial waste treatment plant prior to discharge to a 
water course (2) discharge of raw wastewater to the 
municipal treatment plant for complete treatment or (3) 
industrial waste can be pretreated on site and sent to the 
municipal system (Clark et al., 1977). This study dealt 
with the first possibility, separate treatment requiring an 
NPDES discharge permit. Facilities using industrial 
wastewater treatment plants had effluent permit requirements 
and limitations set forth by EPA for specific industrial 
categories and types of industries (Tsugita s Ellis, 1981).
Industrial wastewater treatment plants ranged from a 
simple solids separation process to a complete advanced 
waste treatment facility (Tsugita fi ElliB, 1981). A major 
advantage of a separate industrial system was that ownership 
and operational control may provide an industry with 
security against escalating treatment costs (Tsugita &
Ellis, 1981). The major constraint with this type of system 
was the need to meet specified waste discharge requirements, 
making operation and maintenance of the industrial system 
extremely important (Tsugita 6 Ellis, 1981). The most 
desirable policy when several pollutants were to be 
released, would be to remove all pollutants from the waste 
stream (Bois, Gravil, Vasseur, & Isoard, 1988). Since this 
was rarely possible, given economic and technical 
constraints, a more realistic goal was to remove pollutants 
according to the lowest cost-benefit ratio (Bois et al., 
1988).
Renzetti (1988), in a study of industrial water demands 
in British Columbia, Canada, determined that most industrial 
water was used for cooling, condensing, steam production, 
and power generation and was most often drawn from private 
sources. Ninety-five percent of this intake water was used 
in the following industries: primary metals, paper and
allied products, chemicals, petroleum and coal products 
(Renzetti, 1988).
A fairly common method for disposing of contaminated
fluids has been an outfall system that mixes effluent with 
the surrounding ambient water so the impact was acceptable 
and generally minimal (Sorrell, 1980). Sorrell (1980) 
stated that the design engineer can usually provide mixing 
via an outfall and diffuser in which the environment and 
public health effects of discharge are acceptable. Ralston 
and Caicedo (1980) explained that by having a consulting 
engineer periodically review plant operation and 
maintenance, the wastewater treatment industry may 
significantly prevent and eventually eliminate 0 and M 
problems.
Tsugita and Ellis (1981) listed some of the basic 
industrial wastewater treatment schemes as: flow
equalization, solids separation, neutralization, heavy 
metals removal, and removal of organic substances. Flow 
equalization is intended to reduce peak discharge rates by 
retaining and storing portions of the flow at high flow 
periods and releasing them at subsequent lower flow periods 
(Tsugita 6 Ellis, 1981). Equalization could reduce 
concentrations of material, avoid short duration overloads, 
and allow a more economical design of treatment facilities 
(Tsugita and Ellis, 1981). Solids separation in industrial 
wastewater treatment was similar to the municipal process 
described by Clark et al., (1977). Coarse solids could be 
removed by bar racks, medium screening, grit removal, 
flotation, flocculation, and chemical treatment (Clark et
al., 1977). The method chosen was dictated by the following 
considerations described by Tsugita and Ellis (1981): the
degree of removal required, initial solids concentration, 
the final concentration desired, and the settleable 
characteristics of the particles. Neutralization was the pH 
correction of strongly acid or alkaline wastewater before 
discharge or before treatment by biological or 
physicochemical means (Tsugita & Ellis, 1981). Acidic or 
alkaline wastes could impair the operation and maintenance 
of treatment and collection facilities and require the 
following considerations; analysis of waste, discharge 
criteria, neutralizing agents, and process selection and 
control (Tsugita & Ellis, 1981). Many metals added to water 
in unnaturally high concentrations by man-induced activities 
such as manufacturing could be deleterious to health and 
water use (Tsugita s Ellis, 1981). A primary treatment 
method for the metal industry was seen in the by-product 
coke-plant wastes that used recovery and removal units with 
high efficiencies (Nemerow, 1978).
Dissolved organic matter removal from wastewaters was 
one of the most important and difficult tasks of the waste 
engineer (Nemerow, 1978). Some specific processes for 
treating organic wastes were; (1) oxidation lagoons (2) 
activated sludge (3) modified aeration (4) dispersed growth 
aeration (5) contact stabilization (6) high-rate aerobic 
treatment (7) trickling filter (8) spray irrigation (9) wet
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combustion (10) anaerobic digestion (11) mechanical 
aeration (12) deep well injection (13) foam phase 
separation (14) brush aeration (15) subsurface disposal and 
(16) the Bio-Disc system (Nemerow, 1978).
"All industrial wastes affect, in some way, the normal 
life of a stream" (Nemerow, 1978, p. 3). A certain quantity 
of waste could be assimilated by the stream before reaching 
a polluted state; however, once an excessive amount of a 
specified pollutant was added, the stream was polluted 
(Nemerow, 1978). Industry should attempt to treat its waste 
at the cost that will yield a satisfactory effluent for the 
particular receiving stream (Nemerow, 1978).
Summary
The review of relevant literature focused on the 
historical background of water pollution control, the 
related legislation and the National Pollutant Discharge 
Elimination System permit program. The literature revealed 
limited research information concerning the beliefs and 
perceptions of organizational executives toward the 
administrative requirements of a water pollution control 
system.
This lack of information supported the need for 
additional research in this area.
CHAPTER 3 
Methodology and Procedures
Description of Study 
This study determined the relationship between 
organizational principal executives and their perceptions of 
the administrative requirements of a water pollution control 
system as set forth in a NPDES permit. The research 
involved attribute independent variables on which change or 
variation had already been determined. For this reason, 
descriptive research was required to achieve the objectives 
of the study. The study utilized a questionnaire as the 
survey instrument for collecting the research data. 
Descriptive surveys have been used to inquire into the 
status quo, attempting to measure what existed without 
questioning it (Ary, Jacobs, & Razavieh, 1985). The data 
collected represented the perceptions and practices of 
selected municipal and industrial principal executives who 
were responsible for the administration of a NPDES permit 
and a major water pollution control system.
Descriptive research studies have been used to obtain 
information concerning the current status of phenomena (Ary 
et al., 1985). The selected population of the study was all 
organizations that were issued a NPDES permit in the State 
of Tennessee. An organization holding a NPDES permit has 
had the responsibility for the installation, operation, and
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maintenance of a water pollution control system that would 
meet the discharge requirements set forth in the permit. As 
of July 31, 1987, Tennessee had issued 2,250 NPDES permits 
(TDHE, 1988a). From this population, the researcher 
selected as the study sample all major organizations that 
held NPDES permits in 1988-1989. A major organization was 
defined as a facility that discharged 1 million gallons or 
more per day of treated wastewater directly to the surface 
waters of the State of Tennessee. M. B. Tarpley (personnel 
communication, February 15, 1989) provided a computer 
listing of the major organizations in Tennessee that held a 
NPDES permit on that date. This list included 96 major 
municipalities and 75 major industries. The researcher used 
the stratification of the sample into major municipalities 
and major industries to provide comparative data that 
related the perceptions and practices of the principal 
executives of these two groups.
The geographical area of the study included the 95 
counties of the State of Tennessee. The name, area in 
square miles, and population of each of these 95 counties is 
listed in Table 1 and a geographical map of the study area 
is provided in Figure 4. The study area provided a 
representative sample of the major metropolitan centers, 
rural areas, and agricultural areas of the state. The 
number of major municipalities and the number of major 
industries per county respectively that were used as the 
study sample are listed in Tables 2 and 3.
TABLE 1
Population and Area of Counties in Study 
(State of Tennessee, 1988)
County
Area in
Square
Miles
Population
1980 County
Area in
Square
Miles
Population
1980
»
Anderson 335 67,346 Carter 348 50,205
Bedford 482 27,916 Cheatham 305 21,616
Benton 392 14,901 Chester 285 12,727
Bledsoe 404 9,478 Claiborne 444 24,595
Blount 575 77,770 Clay 233 7,676
Bradley 334 67,547 Cocke 424 28,792
Campbell 451 34,923 Crockett 269 14,941
Cannon 271 10,234 Cumberland 678 28,676
Carroll 596 28,285 Davidson 508 477,811
Decatur 337 10,857 Giles 619 24,625
DeKalb 273 13,589 Grainger 282 16,751
Chester 285 12,727 Greene 613 54,442
Claiborne 444 24,595 Grundy 358 13,787
Clay 233 7,676 Hamblen 155 49,300
Cocke 424 28,792 Hamilton 550 287,740
Crockett 269 14,941 Hardeman 956 23,873
Cumberland 678 28,676 Hardin 587 22,280
Hawkins 480 43,751 Meigs 191 7,431
Haywood 519 20,318 Monroe 660 28,700
Table 1 (continued...)
County
Area in
Square
Miles
Population
1980 County
Area in
Square
Miles
Population
1980
Henderson 515 21,390 Montgomery 539 83,342
Henry 600 28,656 Moore 124 4,510
Hickman 610 15,151 Morgan 539 16,604
Houston 201 6,871 Obion 556 32,781
Humphreys 530 15,957 Overton 441 17,575
Jackson 223 9,398 Perry 411 6,111
Jefferson 274 31,284 Pickett 158 4,358
Johnson 293 13,745 Polk 434 13,602
Knox 508 319,694 Putnam 405 47,690
Lake 167 7,455 Rhea 312 24,235
Lauderdale 477 24,555 Roane 350 48,425
Lawrence 634 34,110 Robertson 476 37,021
Lewis 285 9,700 Rutherford 612 84,058
Lincoln 580 26,483 Scott 544 19,259
Loudon 237 28,553 Sequatchie 273 8,605
McMinn 432 41,878 Sevier 597 41,418
McNairy 569 22,525 Shelby 755 777,113
Macon 304 15,700 Smith 323 14,935
Madison 560 74,546 Stewart 470 8,665
Table 1 (continued...)
Area in Area in
Square Population Square Population
County Miles 1980 County Miles 1980
Marion 506 24 ,416
Marshall 377 19,698
Maury 614 51,095
Trousdale 114 6,137
Unicoi 185 16,362
Union 212 11,707
Van Buren 254 4,728
Warren 439 32,653
Washington 323 88,755
Sullivan 413 143,968
Sumner 534 85,790
Tipton 459 32,930
Wayne 739 13,946
Weakley 576 32,896
White 3 82 19,567
Williamson 593 58,108
Wilson 567 56,064
FIGURE 4 
HAP OF STUDY "AREA 
(State of Tennessee, 1988)
' TABLE 2
Number of Major Municipalities Per County in the Study
County
Number of 
Municipalities County
Number of 
Municipalities
Number of 
County Municipalities
Anderson 3 DeKalb 0 Hickman 0
Bedford 1 Dickson 0 Houston 0
Benton 0 Dyer 2 Humphreys 1
Bledsoe 0 Fayette 1 Jackson 0
Blount 1 Fentress 0 Jefferson 2
Bradley 1 Franklin 1 Johnson 0
Campbell 1 Gibson 2 Knox 9
Cannon 0 Giles 1 Lake 0
Carroll 1 Grainger 0 Lauderdale 0
Carter 1 Greene 1 Lawrence 1
Cheatham 0 Grundy 0 Lewis 0
Chester D Hamblen 1 Lincoln 1
Claiborne 0 Hamilton 3 Loudon 2
Clay 0 Hancock 0 McMinn 1
Cocke 1 Hardeman 1 McNairy 0
Coffee 2 Hardin 1 Macon 1
Crockett 1 Hawkins 1 Madison 1
Cumberland 1 Haywood 1 Marion 1
Davidson 6 Henderson 1 Marshall 1
Decatur 0 Henry 1 Maury 2
TABLE 2 (Continued)
Number of Number of Number of
County Municipalities County Municipalities County Municipalities
Meigs 0 Roane 2 Trousdale 1
Monroe 1 Robertson 1 Unicoi l
Montgomery 2 Rutherford 2 Union 0
Moore 0 Scott 0 Van Buren 0
Morgan 0 Sequatchie 0 Warren 1
Obion 1 Sevier 3 Washington 3
Overton 1 Shelby 4 Wayne 0
Perry 0 Smith 0 Weakley 1
Pickett 0 Stewart 0 White 0
Polk 0 Sullivan 2 Williamson 1
Putnam 1 Sumner 2 Wilson 1
Rhea 3 Tipton 1
TABLE 3
Number of Major Industries Per County in the Study
County
Number of 
Industries County
Number of 
Industries County
Number of 
Industries
Anderson 3 DeKalb 0 Hickman 0
Bedford 2 Dickson 0 Houston 0
Benton 0 Dyer 0 Humphreys 5
Bledsoe 0 Fayette 1 Jackson 0
Blount 1 Fentress 0 Jefferson i
Bradley 1 Franklin 0 Johnson 0
Campbell 0 Gibson 1 Knox 0
Cannon 0 Giles c Lake 0
Carroll 0 Grainger 0 Lauderdale 2
Carter 1 Greene 1 Lawrence 2
Cheatham 0 Grundy 0 Lewis 0
Chester 0 Hamblen 1 Lincoln 0
Claiborne 0 Hamilton 7 Loudon 1
Clay 0 Hancock 0 McMinn 3
Cocke 0 Hardeman 2 McNairy 0
Coffee 0 Hardin 1 Macon 0
Crockett 0 Hawkins 1 Madison 1
Cumberland 0 Haywood 0 Marion 0
Davidson 3 Henderson 0 Marshall 0
Decatur 0 Henry 0 Maury 9
TABLE 3 (Continued)
Number of Number of Number of
County Industries County Industries County Industries
Meigs 0
Monroe 0
Montgomery 2
Moore 0
Morgan 0
Obion 1
Overton 0
Perry 0
Pickett 0
Polk 1
Putnam 0
Rhea 2
Roane 2
Robertson 0
Rutherford 0
Scott 0
Sequatchie 0
Sevier 0
Shelby 4
Smith 2
Stewart 1
Sullivan 4
Sumner 1
Tipton 2
Trousdale 0
Unicoi - 1
Union 0
Van Buren 0
Harren 0
Washington 0
Wayne 0
Weakley 0
White 0
Williamson 1
Wilson 1
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instrument
A survey instrument in the guestionnaire-opinionnaire 
format was necessary to obtain and provide a measurement of 
the research data. The survey instrument chosen for this 
study was developed by Morgan (1982) to obtain industrial 
perceptions toward education/training. The instrument was 
reviewed for content validity and conciseness by a panel of 
judges composed of Dr. Morgan's doctoral committee, the 
Director of Training at Tennessee Eastman Company, the 
Director of Training at Texas Instruments, the Director of 
Training at Burlington Industries, the Director of Extended 
Services at East Tennessee State University, and the 
Director of Continuing Education at East Tennessee State 
University (Morgan, 1982). This instrument, which utilized 
a two part guestionnaire-opinionnaire format, was modified 
by the researcher, with the permission of Dr. Morgan, to 
reflect the perceptions of organizational principal 
executives who had administrative responsibilities for a 
water pollution control system and an NPDES permit. The 
basic format and integrity of the survey instrument was 
maintained. The modified survey instrument was field tested 
for content validity and conciseness by a professional panel 
of judges that consisted of a municipal representative, an 
industrial representative, a government representative, and 
the researcher's university doctoral committee. The group 
included:
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(1) Richard Self, Environmental Manager for Mead 
Corporation, is a past member of the Tennessee 
Water Quality Control Board and has responsibility 
for the Company's major industrial wastewater
*
treatment system.
(2) Tom Witherspoon, P.E., Water-Sewer Director for 
the City of Johnson City; is a professional 
engineer who has responsibility for three major 
municipal wastewater treatment systems.
(3) David Saulsbury, Environmental Engineer III for 
the State of Tennessee, has responsibility for 
review of all engineering documents and permits 
for municipal and industrial wastewater treatment 
systems in the First Tennessee Regional Health 
District.
This group of professionals was selected because they were 
familiar with the research or they were representative of 
those municipal and industrial executives to whom the survey 
instrument was directed.
The statements in the instrument were directed toward 
issues of major municipalities and major industries and 
included the following categories of practices and 
perceptions: (1) the administrative requirements of a water
pollution control system defined as those problems 
associated with the installation, operation, and maintenance 
of the system; (2) the water quality designated uses
achieved; and C3> the direct motivation for the 
installation, operation, and maintenance of a water 
pollution control system. Section I of the survey 
instrument consisted of 11 major statements, three of which 
had multiple ranking responses. These were designed to 
obtain an accurate response that represented the 
respondent's perception of the administrative requirements 
of a water pollution control system and the NPDES permit.
The Likert-type attitudinal scale, one of the most widely 
and successfully used techniques for attitude measurement, 
was selected to obtain the perceptions of the respondents 
(Ary et al., 1985). The response categories on a continuum 
of agreement-disagreement, were indicated by designating a 
column titled: "strongly agree," "agree," "undecided,"
"disagree," or "strongly disagree." These response 
categories were then weighted with numerical values of 5, 4, 
3, 2, 1 in order to score the scale (Ary et al., 19B5). The 
respondent's total score on the scale was represented by the 
sum of all items' weights checked (Ary et al., 1985). In 
this system a high score would represent a positive attitude. 
Section II of the survey instrument sought direct responses 
(yes/no) and quantitative data concerning the administrative 
requirements of the water pollution control system 
(Appendix A).
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Data Collection
The objective of this study required the researcher to 
obtain field data from respondents who were responsible for 
an organizational water pollution control system and a NPDES 
permit in the State of Tennessee. The survey instrument was 
UBed to obtain responses and quantify the perceptions of the 
respondents. It was necessary to direct this survey 
instrument to the organizational principal executives of all 
major municipalities and major industries holding NPDES 
permits in Tennessee. In order to facilitate the 
distribution of the survey instrument the researcher chose 
to use a direct mailing. It was first necessary to obtain 
the organizational name, address, and principal executive 
officer responsible for the administrative requirements of 
the water pollution control system as set forth in the NPDES 
permit. M. Q. Tarpley (personal communication, February 15, 
1989) accessed the Tennessee Division of Water Pollution 
Control's computer listing of all organizations holding a 
NPDES permit in Tennessee in 1988-1989 and selectively 
provided this information for the major municipalities and 
major industries.
The survey instrument, accompanied by an explanatory 
cover letter and an addressed return envelope, was mailed to 
the 96 major municipalities and the 75 major industries 
included in the study sample (Appendices A & D). The 
instrument was directed to the organization's principal
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executive officer who was requested to complete the 
questionnaire and return it promptly.
In order to maximize the percentage of returns, a 
follow-up letter with a duplicate survey instrument was 
mailed to each organizational executive who did not respond
4
to the first request after a two-week period (Appendix E).
A two-week period was allowed for the follow-up survey 
instruments to be returned. Once the researcher determined 
that a minimum of 60% of the total survey instruments had 
been returned, the data collection was considered complete, 
the direct mail survey terminated, and the remaining 
subjects classified nonrespondents. The nonrespondents were 
contacted in a final follow-up telephone sample interview in 
order to: (1) make a final determination as to why the
survey instrument waB not returned, (2) request that the 
instrument be returned within one week, and (3). to obtain 
any relevant comments concerning the survey instrument.
Once the remaining survey instruments were returned as a 
result of the telephone contacts, the data collection was 
considered complete. A distribution of the total number of 
responses and the percentage of the returns for each major 
municipality and each major industry were tabulated.
Data Analysis 
In this study, the population was defined as the 
executives of all organizations in Tennessee who had NPDES
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permitted water pollution control systems. The selected 
sample from this population was the executives of all major 
organizations who had NPDES permitted water pollution 
control systems. This study utilized descriptive statistics 
as the technique of statistical analysis for testing the 
null hypotheses set forth by the researcher. Descriptive 
statistics allow the researcher to organize/ summarize/ 
describe observations/ and handle quantitative information 
in such a way as to make the information meaningful (Ary et 
al./ 1985).
The chi-square test of significance is used to 
determine the differences among proportions of subjects/ 
objects, or events that fall into different categories (Ary 
et al., 1985). This study utilized the chi-square test for 
determining if there was a significant difference between 
the perceptions and practices of municipal principal 
executives and industrial principal executives toward the 
administrative requirements of a water pollution control 
system as set forth in a NPDES permit. The level of 
significance at which the null hypothesis was to be rejected 
was set at .05.
Summary
This chapter presented the methodology and procedures 
used in this study. The instrument chosen was a modified 
survey instrument developed by Morgan (1982), which utilized
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the Likert attitudinal scale to rate the perceptions of 
respondents.
The population of the study was all major organizations 
holding NPDES permits in the State of Tennessee. The 
researcher divided the population in order to determine if 
there were significant differences in the perceptions of 
major municipal principal executives and major industrial 
principal executives toward the administrative requirements 
of a water pollution control system as set forth in a NPDES 
permit.
When the researcher determined that all survey 
instruments had been returned, the field study was 
terminated and those organizations that did not return an 
instrument were classified as non-respondents. An analysis 
of the survey data was completed using inferential 
statistics and the results were presented in Chapter 4 of 
the study.
CHAPTER 4 
Presentation and Analysis of Data
Introduction
The Tennessee Division of Water Pollution Control, 
under the auspices of the Tennessee Quality Control Act and 
the review of the United States Environmental Protection 
Agency (USEPA) develops and issues National Pollutant 
Discharge Elimination System (NPDES) permits to all 
Tennessee facilities which discharge treated wastewater 
effluent to the surface waters of the state. The purpose of 
this study was to determine if there were significant 
differences in the perceptions of major industrial and major 
municipal executives toward the administrative requirements 
of the NPDES permits. To achieve this purpose, the 
researcher developed the following three hypotheses, which 
were tested at the .05 level of confidence using the chi- 
square "goodness of fit" formula (Ary, Jacobs, & Razavieh, 
1905):
1. There will be no significant difference in what 
industrial and municipal principal executives 
perceive is the most important administrative 
requirement.
2. There will be no significant difference in what 
industrial and municipal principal executives 
perceive are the most important water quality 
designated uses.
59
60
3. There will be no significant difference in what 
industrial and municipal principal executives 
perceive is the direct motivation for system 
installation, operation, and maintenance.
There were also 12 associated research questions 
developed to provide supportive data. These are listed in 
Chapter 1 (pp. 5-7),
The collection of data was accomplished by using a 
modified, two-part attitudinal survey/questionnaire approved 
by the East Tennessee State University Institutional Review 
Board (Appendix B). The instrument, with a letter of 
transmittal (Appendix D), was mailed to the executives of 
all major industrial facilities (75) and major 
municipalities (96) in Tennessee. Major facilities were 
defined in this study as those that operated a water 
pollution control system and discharged more than 1 million 
gallons of treated wastewater effluent per day. During the 
2 weeks following the initial mailout, 72 (42.1%) surveys 
were returned. The 99 (57.9%) remaining major facilities 
were sent duplicate surveys with a letter of transmittal 
(Appendix E), An additional 41 (24%) surveys were received 
during the 2 weeks following the second mailout. A final 
telephone inquiry resulted in nine (5.2%) surveys being 
returned. The results of the analysis of data collected 
were based on 122 (71.3%) total responses, of which 114 
(93.4%) were useable responses to the survey. Surveys were
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not used by the researcher if they had not been completed 
according to directions, if the facility identification 
number had been removed, or if the facility no longer had an 
NPDES permit. A distribution of total responses and 
percentages by facility classification is presented in 
Table 4.
Data and data analysis in this chapter were based on 
the 114 (66.6%) useable responses from the population of 171. 
It is presented as follows:
1. The results of the chi-square analysis for each 
null hypothesis is presented.
2. Individual survey responses from Section I and the 
associated research questions are presented and 
discussed.
3. Individual survey responses from Section la and 
the associated research questions are presented 
and discussed.
4. Individual survey responses from Section II and 
the associated questions are presented and 
discussed.
5. Additional data generated by the survey are 
discussed (i.e., comparison of years service, 
position, title, and comments).
TABLE 4
DISTRIBUTION OP SURVEY RESPONSES BY 
INDUSTRIAL OR MUNICIPAL CLASSIFICATION
Classification Population Total Useable
Responses Responses
Number Percent Number Percent Number Percent Percent of
of of Total Population
Population Responses
Municipality 96 56.0 72 42.1 69 95.3 40.3
Industry 75 44.0 50 29.2 45 90.0 26.3
TOTAL 171 100.0 122 71.3 114 93.4 66.6
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Presentation of Chi-Square Analysis,
Survey Instrument Responses, and 
Associated Research Question
Chi-Square Analysis of the Study Hypotheses
The first hypothesis was that there would be no 
significant difference in what industrial and municipal 
principal executives perceived was the most important 
administrative requirement of the NPDES permit. The data 
for use in testing this hypothesis were found in Section Iar 
No. 2 of the survey.
The observed frequencies by facility classification to 
the administrative requirements that were perceived as most 
important are shown in Table 5.
The result of the chi-square analysis was: - 1.44.
There was no significant difference in what industrial and 
municipal principal executives perceived as the most 
important administrative requirement of the NPDES permit.
The second hypothesis was that there would be no 
significant difference in what industrial and municipal 
principal executives perceived were the most important water 
quality designated uses. The data for use in testing this 
hypothesis were obtained from Section la of the survey. The 
observed frequencies of the water quality designated uses 
perceived as most important and the results of the chi- 
square analysis are presented in Table 6.
TABLE 5
RESULTS OP CHI-SQUARE ANALYSIS BY FACILITY CLASSIFICATION
OF THE MOST IMPORTANT ADMINISTRATIVE REQUIREMENT
OF THE NPDES PERMIT
Frequency
Category Installation Operation Maintenance TOTAL Chi-Square
Municipality 18 31 18 67
1.44 NS
Industry 8 25 12 45
TOTAL 26 56 30 112 -
TABLE 6
RESULTS OF THE CHI-SQUARE ANALYSIS BY FACILITY CLASSIFICATION
OF THE MOST IMPORTANT WATER QUALITY DESIGNATED USES
ACHIEVED BY THE WATER POLLUTION CONTROL SYSTEM
Frequency Observed
Domestic 
and Ind. 
Water 
Category Supply
Protect.
of Fish 6 Livestock 
Aquatic Watering & 
Life Recreation Irrigation Nav.
Power
Gener.
Scenic & 
Aesthetic 
Qual.
Chi- 
TOTAL Sq.
Muncipality 34 21 1 0 1 2 0 59
12.80*
Industry 13 28 0 1 0 1 1 44
TOTAL 47 49 1 1 1 3 1 103
*£ < .05
a\
ui
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The result of the chi-square analysis was: %  2 = 12.BO. 
There was a significant difference in what industrial and 
municipal principal executives perceived were the most 
important water quality designated uses. Municipal 
executives cited "domestic and industrial water supply" as 
most important, while industry selected "protection of fish 
and aquatic life."
The third hypothesis was that there would be no 
significant difference in what industrial and municipal 
principal executives perceived was the direct motivation for 
the administrative requirements (installation, operation, 
and maintenance) of the NPDES permit. The data necessary in 
testing this hypothesis were obtained in Section la, No. 1 
of the survey. The observed frequencies and the chi-square 
results, by facility classification of the direct motivation 
(environmental, political, or economic) for the 
administrative requirements of the NPDES permit are 
presented in Table 7.
The result of the chi-square analysis was: -jC 2 = 1.65. 
There was no significant difference in the industrial and 
municipal principal executives’ ranking of environmental, 
political, or economic motivation as the most important 
reason for the administrative requirements set forth in the 
NPDES permit.
*
TABLE 7
RESULTS OF THE CHI-SQUARE ANALYSIS BY FACILITY CLASSIFICATION
OF THE MOST IMPORTANT MOTIVATION CONSIDERED AS THE
DETERMINANT FOR THE NPDES PERMIT
Frequency
Category
Environmentally
Motivated
Politically
Motivated
Economically
Motivated
Chi- 
TOTAL Square
Municipality 53 10 5 68
1.65 NS
Industry 35 8 1 44
TOTAL 88 18 6 112
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Section I - Organizational Perceptions
Section X of the survey instrument included eight 
statements designed to obtain a level of agreement regarding 
organizational perceptions of the administrative 
requirements of complying with an NPDES permit. This level 
of agreement was quantified using a Likert-type scale in 
which respondents rated their perceptions as: strongly
disagree, disagree, undecided, agree, or strongly agree.
These ratings were given numerical assignments of 1-5, with 
5 representing the most positive attitude toward the 
statement.
Statement No. 1 (Appendix A) and associated research 
question No. 12 (Chapter 1, p. 7) were designed to determine 
if the permit applicant should be allowed direct input in 
the establishment and renewal of the NPDES permit. The 
total distribution of responses to the statement by facility 
classification is presented in Table 8. A total of 114 
(100.0%) major ex- cutives responded to this statement.
There were 69 (60.5%) municipal respondents, with 43 (62.3%) 
strongly agreeing and 22 (31.9%) agreeing that the permittee 
should be allowed input in the establishment and/or renewal 
of the facilities NPDES permit. There were 45 (39.5%) 
industrial respondents to this statement, with 37 (82.2%) 
strongly agreeing and 8 agreeing. A total of 109 (95.6%) 
major facilities were in agreement that the permittee should 
be allowed direct input in the permitting process (3T » 4.59,
S. D. o 0.78).
TABLE 8
DISTRIBUTION OP MUNICIPAL AND INDUSTRIAL FACILITY RESPONSES TO:
THE PERMIT APPLICANT SHOULD BE ALLOWED DIRECT INPUT IN
THE ESTABLISHMENT AND RENEWAL OF THE NPDES PERMIT
Strongly Strongly
Disagree Disagree Undecided Agree Agree TOTAL 
Facility Type N % N % N_ % N % N % N_ % x S.D.
Municipality 2 2.9 3 4.3 0 0 22 31.9 43 62.3 69 60.5 4.43 0.92
Industry 0 0 0 0 0 0 8 17.8 37 82.2 45 39.5 4.82 0.38
TOTAL 2 1.8 3 2.7 0 0 30 26.3 79 70.2 114 100 4.59 0.78
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Statement Mo. 2 (Appendix A) and associated research 
questions No. 9 and No. 10 (Chapter 1, p. 7) sought to 
determine if the initial water pollution control system 
construction and installation was the result of a voluntary 
compliance effort or regulatory enforcement action. The 
total distribution by facility classification of responses 
to Statement No. 2 relating to a voluntary compliance effort 
or regulatory compliance effort is presented in Table 9.
There were 48 (53.3%) municipal and 42 (46.7%) industrial 
respondents regarding voluntary compliance and 45 (64.3%) 
municipal and 25 (35.7%) industrial respondents regarding 
regulatory enforcement action as the initial determinant for 
initial system construction. Twenty-nine (60.4%) municipal 
respondents agreed and 10 (21.0%) strongly agreed that their 
water pollution control systems were the result of a 
voluntary compliance effort. Thirty-one (74.0%) industrial 
respondents agreed and 4 strongly agreed that their water 
pollution control systems were the result of a voluntary 
compliance effort. A total of 74 (82.2%) major facility 
respondents agreed or strongly agreed that the initial 
installation and construction of their water pollution 
control systems were the result of a voluntary compliance 
effort.
Eight (17.8%) municipal respondents strongly agreed and 
26 (57.8%) agreed that their initial water pollution control 
systems' construction and installation was the result of
TABLE 9
DISTRIBUTION OF MUNICIPAL AND INDUSTRIAL FACILITY RESPONSES TO: 
THE INITIAL WATER POLLUTION CONTROL SYSTEM CONSTRUCTION AND 
INSTALLATION WAS THE RESULT OF VOLUNTARY COMPLIANCE (a)
OR REGULATORY ENFORCEMENT ACTION (b)
Strongly Strongly
Facility Disagree Disagree Undecided Agree Agree TOTAL 
Item 2 Type N % N_ % N % N % !L % % x S.D.
Initial Mun. 3 6.3 4 8.3 2 4.2 29 60.4 10 21.0 48 53.3 3.81 1.05
system was 
the result Ind. 0 0 5 12.0 2 4.8 31 74.0 4 9.5 42 46.7 3.81 0.76
of vol. 
compliance TOTAL 3 3.3 9 10.0 4 4.4 60 66.6 14 15.5 90 100 3.81 0.93
Initial Mun. 1 2.2 7 15.5 3 6.6 26 57.8 8 17.8 45 64.3 3.73 1.00
system was
the result Ind. 1 4.0 6 24.0 2 8.0 15 60.0 1 4.0 25 35.7 3.36 1.02
of reg.
enforcement TOTAL 2 2.9 13 18.6 5 7.1 41 58.5 9 12.9 70 100 3.60 1.02
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regulatory enforcement action. Fifteen (60.0%) industrial 
executives agreed and one industry strongly agreed that 
their water pollution control systems' installation was the 
result of regulatory enforcement action.
In summary. Statement No. 2 indicated that 74 (82.2%) 
major facility executives agreed or strongly agreed that 
their initial water pollution control system installation 
and construction was the result of a voluntary compliance 
effort (x = 3.81, S. D. « 0.93). At the same time, 50 
(71.4%) major facility respondents agreed or strongly agreed 
that their systems' installation was the result of 
regulatory enforcement action by the Tennessee Division of 
Water Pollution Control (x - 3.60, S. D. = 1.02).
Statement No. 3 (Appendix A) was designed to determine 
if the major municipal and industrial facility executives' 
motivation for continuing compliance with the administrative 
requirements of the NPDES permit was the result of a 
voluntary effort or regulatory enforcement action.
The total distribution, by facility classification, of 
responses to the part of Statement No. 3 related to 
voluntary compliance is presented in Table 10, The total 
distribution by facility classification of responses to 
Statement No. 3, which related to regulatory enforcement 
action, is also presented in Table 10. A total of 98 
(100.0%) facility executives responded to this part of 
Statement No. 3. There were 56 (57.1%) municipal
TABLE XO
DISTRIBUTION OF MUNICIPAL AND INDUSTRIAL FACILITY RESPONSES TO: 
THE FACILITIES EXECUTIVES' MOTIVATION FOR CONTINUING COMPLIANCE 
WITH THE ADMINISTRATIVE REQUIREMENTS OF THE NPDES PERMIT WAS 
THE RESULT OF A VOLUNTARY COMPLIANCE EFFORT (a) OR A 
REGULATORY ENFORCEMENT ACTION (b)
Strongly Strongly
Facility Disagree Disagree Undecided Agree Agree TOTAL 
Item 3 Type N_ % N _ %  N. % N % N % N_ % x S.D.
Voluntary Mun. 
compliance
1- 1.8 3 5.4 3 5.4 33 59.0 16 28.5 56 57.1 4.07 0.84
effort is Ind. 
required for
0 0 2 4.8 2 4.8 26 62.0 12 2B.6 42 42.9 4.14 0.71
continuing TOTAL 
compliance
1 1.0 5 5.1 5 5.1 59 60.2 28 28.6 98 100 4.10 0.79
Reg. enf. 
action is
Mun. 1 2.3 6 13.6 2 4.5 30 68.2 5 11.4 44 61.1 3.73 0.91
required
for
Ind. 1 3.6 3 10.7 3 10.7 15 53.6 6 21.4 28 38.9 3.79 1.01
continuing
compliance
TOTAL 2 2.8 9 12.5 5 6.9 45 62.5 11 15.3 72 100 3.75 0.95
u»
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respondents, with 16 (28.5%) strongly agreeing and 33 
(59.0%) agreeing that continued compliance with the NPDES 
permit was a voluntary effort (5E « 4.10, S.D. « 0,79). Of 
the 42 (42.9%) industrial respondents, 12 (28.6%) strongly 
agreed and 26 (62.0%) agreed that voluntary effort was the 
reason for continued compliance with the administrative 
requirements of their NPDES permit. The Tennessee Division 
of Water Pollution Control required each NPDES permitted 
facility to submit self-monitoring reports that indicated 
compliance or non-compliance with the administrative 
requirements of the permit. A total of 87 (88.8%) major 
facility respondents strongly agreed or agreed that this 
effort for continued compliance was voluntary.
Statement No. 3 was also designed to determine if the 
respondent perceived their continued compliance with the 
administrative requirements of the NPDES permit to be the 
result of regulatory enforcement action. A total of 72 
(100.0%) major facility executives responded to this 
statement. Of the 44 (61.1%) municipal respondents, 30 
(68.2%) agreed and 5 strongly agreed that regulatory 
enforcement action was the reason for permit compliance (7 = 
3.75, S. D. = 0.95). Of the 28 (38.9%) industrial 
respondents, 6 strongly agreed, 15 agreed, 3 were undecided,
3 disagreed, and 1 strongly disagreed. In summary, 35 
(79.5%) municipal respondents and 21 (75.0%) industrial 
respondents either strongly agreed or agreed that regulatory
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enforcement action was the motivation for continued 
compliance with the NPDES permit.
A comparison of each part of Statement No. 3 indicated 
that 87 (08.8%) of the major facility respondents agreed or 
strongly agreed that the continued compliance with the 
administrative requirements of the NPDES permit were met as 
a result of voluntary compliance, in contrast, 56 (77.7%) 
major facility executives perceived regulatory enforcement 
action as the motivation for continued compliance with the 
NPDES permit requirements. Certain facilities were in 
compliance with their NPDES permit while still under a 
regulatory enforcement compliance schedule. For this 
reason, there were executives who responded to both parts of 
this statement, resulting in the percentage differences.
Statement No. 4 (Appendix A) and associated research 
question No. 11 (Chapter 1, p. 7) were designed to determine 
if the achievement of water quality designated uses was a 
major factor in complying with the administrative 
requirements (installation, operation, and maintenance) of 
the facilities' NPDES permitted water pollution control 
Bystem. The total distribution of responses to the 
statement by facility classification is presented in 
Table 11. A total of 113 (100.0%) executives responded to 
this statement. Sixty-nine (61.1%) municipal and 44 (38.9%) 
industrial executives responded. Of the municipal 
respondents, 42 (61.0%) agreed and 13 strongly agreed that
TABLE 11
A SUMMARY OF RESPONSES TO SURVEY ITEMS 4-8 BY FACILITY TYPE
Strongly Strongly
Facility Disagree Disagree Undecided Agree Agree TOTAL
Item Type N % N % N % N % il % N % X S.D.
4 . Water Mun. 0 0 4 5.8 10 14.5 42 61.0 13 18.8 69 61.1 3.93 0.75
quality
designated Ind. 2 4.5 4 9.1 3 6.8 29 66.0 6 13.6 44 38.9 3.75 0.96
uses is a
factor in TOTAL 2 1.8 8 7.1 13 11.5 71 63.0 19 16.8 113 100 3.86 0.84
compliance
5. Admin. Mun. 2 3.0 12 17.6 14 20.6 27 39.7 13 19.1 68 60.2 3.54 1.08
require a
significant Ind. 2 4.4 16 35.5 2 4.4 14 31.1 11 24.4 45 39.8 3.36 1.30
portion
of the env. TOTAL 4 3.5 28 24.8 16 14.2 41 36.3 24 21.2 113 100 3.47 1.18
budget
6. Permit Mun. 1 1.4 7 10. l" 10 14.5 36 52.2 15 21.7 69 60.5 3.83 0.93
should
encourage Ind. 1 2.2 10 22.2 6 13.3 19 42.2 9 20.0 45 39.5 3.56 1.11
the R & D
of alt. TOTAL 2 1.7 17 14.9 16 14.0 55 48.2 24 21.1 114 100 3.72 1.01
wastewater
—j
ov
TABLE 11 continued
Strongly Strongly
Facility Disagree Disagree Undecided Agree Agree TOTAL
Item Type % N_ % N % N % N % N_ % X S.D.
7. The water Mun. 0 0 5 7.2 9 13.0 47 68.1 8 11.6 69 60.5 3.84 0.71
pollution
control Ind. 0 0 6 13.3 4 8.9 28 62.2 7 15.6 45 39.5 3.80 0.86
system
require, are TOTAL 0 0 11 9.6 13 11.4 75 65.8 15 13.2 114 100 3.82 0.78
effective
8. The budget Mun. 8 11.6 40 58.0 15 21.7 4 5.8 2 2.9 69 60.5 2.30 0.86
allotment
for water Ind. 12 26.6 29 64.4 4 8.9 0 0 . 0 0 45 39.5 1.82 0.57
pollution
control TOTAL 20 17.5 69 60.5 19 16.7 4 3.5 2 1.7 114 100 2.11 0.79
would be
better applied
to employee
benefits
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achievement of the water quality designated uses was a major 
factor in complying with the administrative requirements of 
the NPDES permit (x « 3.86, S. D. « 0.84). The industrial 
responses included those of 9 executives who strongly agreed 
and 29 who agreed that the achievement of water quality 
designated uses was a major factor in complying with the 
administrative requirements of the NPDES permit.
Statement No. 5 (Appendix A) and associated research 
question No. 1 (Chapter 1, p. 5) were designed to ascertain 
if the municipal and industrial executives perceived that 
the administrative requirements of the water pollution 
control system required a significant portion (25%) of the 
environment budget. The distribution of municipal and 
industrial responses to this statement are presented in 
Table 11. A total of 113 (100.0%) major facility executives 
responded to this statement. There were 68 (60.2%) 
municipal respondents, of which 27 agreed and 13 strongly 
agreed that a significant portion of the environmental 
budget was required to achieve the administrative 
requirements of the water pollution control system (x =
3.47, S. D. ■ 1.18). Of the 45 (39.8%) industrial 
respondents, 14 agreed and 11 strongly agreed with the 
statement. The total distribution of responses in Table 11 
indicated that of the 113 (100,0%) major respondents, 65 
(57.5%) perceived that a significant portion of the 
environmental budget was required to achieve the
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administrative requirements of the water pollution control 
system.
Statement No. 6 (Appendix A) and associated research 
question No. 4 (Chapter 1, pp. 5-6) were designed to 
determine if the NPDES permit should encourage the research 
and development of alternative wastewater treatment schemes. 
A total of 114 (100%) major facility executives responded to 
this statement. The total distribution of responses to this 
statement according to facility classification is presented 
in Table 11. There were 69 (60.5%) municipal respondents. 
Thirty-six (52.2%) municipal executives agreed and 15 
(21.7%) strongly agreed that the NPDES permit should 
encourage the research and development of alternative 
wastewater treatment schemes (x <= 3.72, S. D. = 1.01).
There were 45 (39.5%) industrial respondents to this 
statement. Nine (20.0%) industrial respondents strongly 
agreed and 19 (42.2%) agreed with Statement No. 6.
A review of the total responses to Statement No. 6 
indicated that 79 (69.3%) major facility respondents 
strongly agreed or agreed that the NPDES permit should 
encourage the development of these alternative wastewater 
treatment schemes.
Statement No. 7 (Appendix A) and associated research 
question 6 (Chapter 1, p. 6) sought to determine if 
municipal and industrial principal executives perceived that
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their water pollution control systems were effective. The 
total distribution of responses to this statement by 
facility classification is presented in Table 11. There 
were 114 (100%) major facility respondents to this statement. 
Of these? 69 (60.5%) were municipal respondents and 45 
(39.5%) were industrial respondents. Forty-seven (68.1%) 
municipal respondents agreed and eight (11.6%) strongly 
agreed that their water pollution control systems were 
effective (x = 3.82, S. D. <= 0.78). Twenty-eight (62.2%) 
industrial respondents were in agreement that their water 
pollution control systems were effective and seven (15.6%) 
industrial respondents strongly agreed with the statement.
For the purpose of this study, the researcher 
considered an effective water pollution control system as 
one that achieved compliance with the administrative 
requirements of the major facility's NPDES permit. In 
summary, Statement No. 7 indicated that 90 (78.9%) of the 
major facilities in the study population perceived that 
their water pollution control systems were effective.
Statement No. 8 (Appendix A) and associated research 
question 2 (Chapter 1, p. 5) were designed to determine if 
the budget allotment for the water pollution control system 
would be better applied to employee benefits. A total of 
114 (100%) major facilities responded to this statement. 
Presented in Table 11 is frequency distribution of total 
responses by facility classification to this statement.
There were 69 (60.5%) municipal respondents and 45 (39.5%) 
industrial respondents. Forty (58.0%) municipal respondents 
disagreed and eight (11.6%) strongly disagreed that the 
budget allotment for the water pollution control system 
should be applied to employee benefits (x = 2.11, S. D. =
0.79). Twenty-nine (64.4%) industrial respondents disagreed 
and 12 (26.6%) strongly disagreed with the statement.
All of the 114 (100.0%) useable surveys received had a 
response to this statement. Of these, 89 (78.0%) major 
facility executives disagreed or strongly disagreed that the 
budget allotment for the water pollution control system 
would be better applied to employee benefits. This response 
rate may have indicated that the major facility executives 
perceived that the environmental budget and compliance with 
the administrative requirements of the NPDES permit are 
important issues and should not be limited by, or applied 
to, additional employee benefits.
Section la - Organizational Perceptions
In addition to the three major hypotheses designed by 
the researcher to determine the most important 
administrative requirement, water quality designated use, 
and direct motivation for a water pollution control system, 
the researcher posed several research questions related to 
these issues in an attempt to obtain a further understanding. 
Section la (Appendix A) of the survey instrument included
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these three statements, which required the major municipal 
and major industrial respondents to rank numerically, in 
order of importance, those answers that they perceived most 
represented their attitudes toward the administrative 
requirements of their NPDES permit. These statements were 
also associated with research questions. The results are 
presented in Table 12.
Statement No. 1 of Section la (Appendix A) was designed 
to determine if major facility respondents would perceive 
that the administrative requirements of the NPDES permitted 
water pollution control system were environmentally, 
politically, or economically motivated. This was done by 
ranking numerically in order of importance that motivation 
they perceived most represented their individual attitude. 
Research questions Nos. 3 and 5 (Chapter 1, pp. 5-6) were 
also addressed in the results of survey Statement No. 1.
There were 112 (100.0%) major facility operators who 
ranked the environmentally related category of Statement 
No. 1. Eighty-eight (78.6%) major respondents ranked 
environmental motivation as the most important reason for 
the administrative requirements of the NPDES permit. One 
hundred and eleven executives (100.0%) ranked political 
motivation and economic motivation. Eighteen (16.2%) major 
facility respondents considered political motivation most 
important. Economic motivation was considered the most 
important reason for the NPDES administrative requirements 
by six (5.4%) major respondents.
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TABLE 12
DISTRIBUTION OP MUNICIPAL AND INDUSTRIAL FACILITY 
RESPONSES TO: THE ADMINSTRATIVE REQUIREMENTS OP
THE NPDES PERMITTED WATER POLLUTION CONTROL 
SYSTEM WERE ENVIRONMENTALLY, POLITICALLY,
OR ECONOMICALLY MOTIVATED
Rankinq of Responses
Category 1 2 . 3  
N % N % N %
Total
N % MODE
Environ. Motivated
Municipality 53 77.9 10 14.7 5 7.4 68 60.7
industry 35 79.5 8 GO . to 1 2.3 44 39.3
Overall 88 78.6 18 16.1 6 5.4 112 100
Politically Motivated
Municipality 10 14.7 19 27.9 39 57.4 68 61.3
Industry 8 18.6 15 34.9 20 46.5 43 38.7
Overall 18 16.2 34 30.6 59 53.2 111 100
Economically Motivated
Municipality 5 7.4 39 57.4 24 35.3 68 61.3
Industry 1 2.3 20 46.5 22 51.2 43 38.7
Overall 6 5.4 59 53.2 46 41.4 111 100
A total of 112 (100.0%) major facility executives 
responded to the part of the statement in which 
environmental motivation was the ranking category. Of 
these, 68 (60.7%) were municipal respondents and 44 (39.3%) 
were industrial respondents. In response to the part of the 
statement pertaining to political motivation. 111 (100.0%) 
major facility executives responded. ThiB total included 68 
(61.3%) municipal respondents and 43 (38.7%) industrial 
respondents. There were 111 (100.0%) total respondents to 
the part of Statement No. 1 related to economic motivation. 
Of this total 68 (61.3%) were municipal respondents and 43 
(38.7%) were industrial respondents.
The distribution of rankings by municipal respondents 
to each part of Statement No. 1 is presented in Table 12. A 
total of 68 (60.7%) municipal executives responded to 
environmental motivation, with 53 (77.9%) ranking 
it as the most important basis for the administrative 
requirements set forth in NPDES permit. Sixty-eight (61.3%) 
municipal respondents ranked political motivation, with ten 
(14.7%) municipal respondents ranking it as most important. 
The part of Statement No. 1, which related to economic 
motivation, had 68 (61.3%) total respondents. Of these, 
five (7.4%) respondents ranked economic motivation as most 
important.
The distribution of rankings by industrial respondents
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to each part of Statement No. 1 in Section la of the survey 
instrument is presented in Table 12. A total of 44 (39.3%) 
industrial executives responded to this part of the 
statement, with 35 (79.5%) ranking environmental motivation 
as the most important reason for the administrative 
requirements of the NPDES permit. Forty-three (38.7%) 
industrial executives ranked political motiviation, with 
eight (18.6%) ranking it most important. The part of the 
statement relating to economic motivation had 43 (38.7%) 
industrial respondents. Only one (2.3%) industrial 
respondent perceived economic motivation as the most 
important reason for the administrative requirements of the 
NPDES permit.
The distribution of modal information by facility
classification for Statement No. 1 is presented in Table 12.
The modal value for environmental motivation was 1 for
municipal and industrial respondents. Political motivation
had a modal value of 3 for municipal and industrial
respondents. Economic motivation had modal value of 2 for
*
municipal respondents and 3 for industrial respondents. The 
modal response for both facility classifications indicated 
that environmental motivation was perceived as the most 
important reason for the administrative requirements of an 
NPDES permitted water pollution control system.
Statement No. 2 of Section Xa (Appendix A) was designed 
to determine if major facility respondents would consider
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installation problems, operational problems, or maintenance 
problems as the most significant water pollution control 
administrative requirement. The respondents were asked to 
rank numerically, in order of importance, that category 
which best represented their perception of the problems 
associated with the administrative requirements of the water 
pollution control system. Research question No. 7 (Chapter 
1, p. 6) was associated with this statement.
The distribution of total responses to Section la. 
Statement No. 2 is presented in Table 13. A total of 112 
(100.0%) major facility executives responded to each part of 
this statement. Twenty-six (23.2%) respondents ranked 
installation problems as the most important aspect of 
complying with the administrative requirements of the NPDES 
permit. Operational problems were considered most important 
by 56 (50.0%) respondents. There were 30 (26.8%) major 
facility respondents who considered maintenance problems the 
number one problem. In summary, this table indicated that 
operational problems were considered the most important 
aspect of the water pollution control system requirements by 
the greatest number (56) of major facility respondents.
The frequency of total responses to Statement No. 2 by 
facility classification is presented in Table 13. One- 
hundred and twelve (100.0%) major facility executives 
responded to each part of this statement, sixty-seven 
(59.8%) municipal respondents and 45 (40.2%) industrial
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TABLE 13
DISTRIBUTION OF MUNICIPAL AND INDUSTRIAL FACILITY 
RESPONSES TOI THE MOST SIGNIFICANT WATER POLLUTION 
CONTROL ADMINISTRATIVE REQUIREMENT WAS 
INSTALLATION, OPERATION, OR MAINTENANCE PROBLEMS
__________ Ranking of Responses____________
Category 1 2  3 Total
N % N % N % N % MODE
installation Problems
Municipality 18 26.9 12 17.9 37 55.2 67 59.8 3
Industry 8 17.8 10 22.2 27 60.0 45 40.2 3
Overall 26 23.2 22 19.6 64 57.1 112 100
Operational Problems
Municipality 31 46.3 20 29.9 16 23.9 67 59.8 1
Industry 25 55.6 12 26.7 8 17.8 45 40.2 1
Overall 56 50.0 32 28.6 24 21.4 112 100
laintenance Problems
Municipality 18 26.9 35 52,2 14 20.9 67 59.8 2
Industry 12 26.7 23 51.1 10 22.2 45 40.2 2
Overall 30 26.8 58 51.8 24 21.4 112 100
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respondents each responded to installation problems, 
operational problems, and maintenance problems.
The distribution of municipal rankings to this 
statement is presented in Table 13. Installation problems 
were considered the most significant administrative 
requirement of the water pollution control system by 18 
(26.9%) municipal respondents. Sixty-seven (58.7%) 
municipal executives responded to the part of the statement 
relating operational problems with 31 (46.3%) respondents 
ranking them as most significant. Sixty-seven (58.7%) 
municipal executives also responded to the part of Statement 
No. 2 which related to maintenance problems. Of theBe, 18 
(26.9%) ranked this category most important.
The distribution of industrial rankings to each part of 
Section la, Statement No. 2 is presented in Table 13. 
Forty-five (40.2%) industrial facility executives responded 
to this part of the statement. Eight (17.8%) of these 
ranked installation problems most significant. Statement 
No. 2, in which operational problems were ranked, received 
45 (40.2%) responses. Twenty-five (55.6%) respondents 
ranked operational problems first. The final category of 
Statement No. 2 related to maintenance problems received 45 
(40.2%) total responses. Twelve (26.7%) industrial 
respondents perceived maintenance problems to be the most 
significant administrative requirement of a water pollution 
control system.
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Analysis of the data indicated that municipal and 
industrial respondents perceived operational problems as the 
most significant administrative requirement of the facility 
water pollution control system. Based on the mode of 
responses, maintenance problems would be considered second 
in importance and installation problems would be least 
important.
Statement No. 3 of Section Xa (Appendix A) was designed 
to determine how major facilities would rank in order of 
importance, those Beven water quality designated uses in 
Tennessee that their water pollution control systems 
achieved. Research questions No. 8 and No. 11 (Chapter 1, 
pp. 6-7) were also related to this statement. The 
administrative requirements of the NPDES permit were 
established in order to insure that the permitted facility 
achieved a level of treatment that will maintain the 
designated water quality uses. This statement allowed the 
facilities to rank in numerical order of importance those 
uses that were achieved.
The distribution of total responses to Section la, 
Statement No. 3 are presented in Table 14. "Domestic and 
industrial water supply," received 101 (100.0%) responses.
Of these, 47 (46.5%) major respondents ranked it first and 
21 (20.8%) ranked it second. One hundred and three (100*0%) 
major facility executives ranked the category "protection of 
fish and aquatic life," with 49 (48.0%) ranking it most
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TABLE 14
DISTRIBUTION OF MUNICIPAL AND INDUSTRIAL FACILITY 
RESPONSES TO: THE MOST IMPORTANT WATER QUALITY
DESIGNATED USES ACHIEVED BY THE FACILITY WATER 
POLLUTION CONTROL SYSTEM WAS DOMESTIC AND 
INDUSTRIAL WATER SUPPLY, PROTECTION OF FISH AND 
AQUATIC LIFE, RECREATION, LIVESTOCK WATERING AND 
IRRIGATION, NAVIGATION, POWER GENERATION, OR 
SCENIC AND AESTHETIC QUALITIES
Ranking of Responses
Category 1
N
2 3 
N N
4
N
5 6 7 
N N N
Total
N % MODE
DOMESTIC & IND. 
WATER SUPPLY
Municipality 34 9 6 4 3 0 2 58 57.4
Industry 13 12 9 1 7 1 0 43 42.6
Overall 47 21 15 5 10 1 2 101 100
PROTECTION OF FISH 
6 AQUATIC LIFE 
Municipality
Industry
Overall
RECREATION 
Municipality
Industry
Overall
LIVESTOCK WATERING 
& IRRIGATION
Municipality 0 8 6 10 17 6 6 53 56.4
Industry 1 3 9 12 13 1 2 41 43.6
Overall 1 11 15 22 30 7 8 94 100
21 28 6 1 1 2 0 59 57.8 2
28 12 2 1 0 0 1 44 42.7 1
49 40 8 2 1 2 1 103 100
1 8 24 14 5 5 1 58 57.4 3
0 11 19 7 5 1 0 43 42.6 3
1 19 43 21 10 6 1 101 100
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TABLE 14 continued...
Ranking of Responses
Category 1
N
2
N
3
N
4
N
5
N
6
N
7
N
Total 
N % JMODE
NAVIGATION
Municipalitiy 1 2 2 5 5 19 18 52 57.8 6
industry 0 0 0 3 2 20 13 38 42.2 6
Overall 1 2 2 8 7 39 31 90 100
POWER GENERATION 
Municipality 2 3 3 3 10 15 16 52 57.8 7
Industry 1 0 0 0 5 14 18 38 42.2 7
Overall 3 3 3 3 15 29 34 90 100
SCENIC 6 AESTHETIC 
QUALITIES 
Municipality 0 2 13 16 12 5 9 57 58.2 4
Industry 1 5 4 17 9 1 4 41 41.8 4
Overall 1 7 17 33 21 6 13 98 100
important and 40 (39.2%) ranking it second. "Recreation" 
received 101 (100.0%) responses with the greatest number of 
respondents, 43 (42.6%), ranking this category third. 
Twenty-one (20.8%) facility respondents ranked it fourth in 
importance, and 19 (18.8%) ranked it second. "Livestock 
watering and irrigation" had 94 (100.0%) responses. Of this 
number of respondents, 22 (23.4%), ranked this category 
fourth, and 30 (31,9%) ranked it fifth. The category 
"navigation" received only 90 (100.0%) responses. Thirty- 
nine (43.3%) facility respondents ranked this category
i
sixth, and 31 (34.4%) ranked it seventh in importance.
"Power generation" received 9 0 (100.0%) responses, with 29 
(32.2%) respondents ranking it sixth and 34 (37.8%) ranking 
it seventh. The final category of this statement received 
98 (100.0%) responses. Thirty-three (33.7%) respondents 
ranked "scenic and aesthetic qualities" fourth, and 21 
(21.4%) ranked it fifth.
The frequency of total responses by facility 
classification for Section la, Statement No. 3 is presented 
in Table 14. The mean number of municipal respondents was 
55.5. Fifty-nine (57.8%) municipal respondents was the 
greatest number ranking "protection of fish and aquatic 
life." The least number of municipal respondents was 52 
(57.8%) to "power generation" and "navigation." The mean 
number of industrial respondents to this statement was 41.1. 
The greatest number of responses (44) was to "protection of
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fish and aquatic life." The least number of responses was 
38 (42.2%) to "power generation" and "navigation." The mean 
number of responses for all major facility executives to 
this statement was 96.7.
The distribution of municipal rankings to Section la, 
Statement No. 3 is presented in Table 14. A total of 58 
(57.4%) municipal executives responded to "domestic and 
industrial water supply" with 34 (58.6%) ranking it as most 
important. Of the 59 (57.8%) municipal respondents who 
ranked "protection of fish and aquatic life," 21 (35.6%) 
ranked it first, and 28 (47.5%) ranked it second. Fifty- 
eight (57.4%) municipal respondents ranked "recreation," 
with 24 (41.4%) ranking it third and 14 (24.1%) ranking it 
fourth in importance. "Livestock watering and irrigation" 
received 53 (56.4%) responses from municipal executives*
The greatest number of responses in this category was 10 
(18.9%) and 17 (32.1%) ranking it fourth and fifth 
respectively. "Navigation" and "power generation" each 
received 52 (57.8%) responses from municipal executives. 
Nineteen (36.5%) ranked "navigation" sixth and 18 (34,6%) 
ranked it seventh. "Power generation" had similar rankings 
with 15 (28.8%) ranking it sixth and 16 (30.8%) ranking it 
seventh. The final category of this statement, "scenic and 
aesthetic qualities," had 57 (58.2%) municipal respondents.
Of these, 41 (71.9%) ranked this category as third, fourth, 
or fifth in importance.
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The distribution of industrial rankings from Section 
la, Statement No. 3 is also presented in Table 14.
Industrial respondents to "domestic and industrial water 
supply" totaled 43 (42.6%). There were 13 (30.2%) 
industrial respondents who considered "domestic and 
industrial water supply" the most important designated water 
quality use achieved by their water pollution control 
systems. Twelve (27.9%) ranked it second. Forty-four 
(42.7%) industrial executives responded to "protection of 
fish and aquatic life," with 28 (63.6%) ranking it first and 
12 (27.3%) ranking it second. "Hecreation" had 43 (42.6%) 
respondents. Eleven (25.6%) ranked this category second and 
19 (44.2%) ranked it third. Of 41 (43.6%) industrial 
executive responses, 9 (22.0%) executives ranked "livestock 
watering and irrigation" third, 12 (29.3%) ranked it fourth, 
and 13 (31.7%) ranked it fifth. Thirty-eight (42.2%) 
industrial respondents ranked "navigation." There were no 
rankings at 1, 2, or 3 on the scale in this category.
Twenty (52.6%) ranked it sixth and 13 (34.2%) ranked least 
important. "Power generation" also had 38 (42.2%) 
respondents with only 1 (2.6%) ranking it most important. 
Fourteen (36.8%) ranked it sixth and 18 (47.4%) ranked it 
seventh. The final part of Statement No. 3, "scenic and 
aesthetic qualities," had 41 (41.8%) industrial respondents. 
The distribution of responses to this category was even with 
1 (2.4%) ranking it most important and 4 (9.8%) ranking it 
least important.
95
An analysis of total response distribution by all major 
facilities indicated that "protection of fish and aquatic 
life" was perceived as the most important water quality 
designated use achieved by the facilities1 water pollution 
control systems, The category ranked least important by 
major facilities was "power generation," which received 34 
(37.8%) responses.
Municipal respondents had a mode of 1 on the ranking 
scale of 1 through 7, for "domestic and industrial water 
supply," making this category the most important. As in the 
total distribution, industrial respondents, with a mode of 
1 on the ranking scale, considered "protection of fish and 
aquatic life" and "domestic and industrial water supply" as 
most important. The mode of responses by municipal 
executives indicated that "power generation" was the least 
important water quality designated use achieved by the water 
pollution control system. "Power generation" was considered 
by industrial respondents to be the least important water 
quality designated use based on modal data.
Administrative Requirements
Section II (Appendix A) of the survey instrument 
included four questions designed to determine if the 
industrial and municipal respondents had similar 
administrative requirements for compliance with their NPDES 
permits. This data was quantified by having the respondent
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mark "yes" or "no" in response to each question. There were 
an additional three questions in Section IX that asked for 
the major facility official position responsible for the 
NPDES permit, their years of service, and additional 
comments. These three questions and their results will be 
presented and discussed later in this chapter.
A total frequency of responses by facility 
classification is presented in Table 15. One hundred and 
fourteen (100%) major facility respondents answered 
Questions No. 1 and 3. Both had 69 (60.5%) municipal 
respondents and 45 (39.5%) industrial respondents. Question 
No. 2 had 112 (100.0%) major respondents with 69 (61.6%) 
municipal responses and 43 (3B.4%) industrial responses. 
Sixty-five (59.1%) municipal respondents and 45 (40.9%) 
industrial executives responded to Question No. 4a, for a 
total of 110 (100.0%). Part b of Question No. 4 had a total 
of 40 (100.0%) respondents, of which 23 (57.5%) were 
municipal and 17 (42.5%) were industrial.
The distribution of total responses by facility 
classification to Section II, Questions 1 through 4 is also 
presented in Table 15.
The major facility executives were asked in Question 
No. 1 if they had a formal budget for water pollution 
control. Fifty-seven (82.6%) municipal respondents answered 
yes and 12 (17.4%) said no. Thirty-two (71.1%) industrial 
executives responded yes, while 13 (28.9%) said they did not 
have a formal budget for water pollution control.
TABLE 15
DISTRIBUTION OF TOTAL RESPONSES BY FACILITY CLASSIFICATION
TO SECTION II, QUESTIONS 1-4
_____ Municipal Response
Question Number YES NO TOTAL
N % N % N %
industrial Response
YES 
N %
NO 
N %
TOTAL 
N %
TOTAL 
N %
1. Does 57 82.6 12 17.4 
facility
have WFC 
budget?
2. Does 67 97.1 2 2.9
facility
provide 
WPC training?
3. Does 69 60.5 0
facility
maintain 
NPDES records?
4. Does 
facility use:
a. org. 65 100 0
operator
b. private 4 17.4 19 47.5
contract
operator
69 60.5 32 71.1 13 28.9 45 39.5 114 100
69 61.6 35 81.4 8 18.6 43 38.4 112 100
69 60.5 45 39.5 45 39.5 114 100
65 59.1 44 97.8 1 2.2 45 40.9 110 100
23 57.5 1 5.8 16 94.1 17 42.5 40 100
98
The major executives were asked in Question No. 2 
if the facility provided training for water pollution 
control operators. Sixty-seven (97.1%) municipal executives 
indicated that they provided training. Only two (2.9%) 
municipal respondents did not provide training. Thirty-five 
(81.4%) industrial respondents indicated that they provided 
training, while eight (18.6%) did not.
The major executives were asked in Question No. 3 if 
the organization maintained records of all NPDES permit 
requirements. All municipal respondents (69 [60.5%]) and 
all industrial respondents (45 [39.5%]) responded yes to 
this question.
The two parts of Question No. 4 sought to ascertain if 
an organizational operator or a private contract operator 
was utilized to operate the organization's water pollution 
control system. Sixty-five (100.0%) municipal respondents 
used an organizational operator and four (17.4%) used a 
private contract operator. Forty-four (97.8%) industrial 
respondents used organizational operators and one (5.8%) 
used a private contract operator for the operation of the 
facility water pollution control system.
A review of the data from Section II, Questions 1 
through 4 indicated that 89 (76.0%) major facility 
respondents indicated that they had an annual budget for the 
water pollution control system. One hundred and two (91.1%) 
major facility executives indicated that they provided
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training for their operators and 114 (100%) of the 
respondents maintained records of all NPDES requirements. 
Organizational operators were used by 109 (99.0%) major 
facilities and only 5 (12.5%) used private contract 
operators.
Section II - Additional Data and Comments
Section II (Appendix A) included two questions that 
sought to determine the title of the official position in 
the organization responsible for the NPDES permit and the 
water pollution control system, and to determine the length 
of time this official had been in this position. There were 
45 titles listed in the industrial survey responses. The 
researcher established five general categories in which to 
group these titles. Of the municipal respondents, 68 titles 
were listed on the survey. These were grouped into four 
categories by the researcher. The greatest number (20) of 
industrial respondents were either plant managers, plant 
superintendents, or regulatory affairs manager. There were 
14 environmental managers or environmental supervisors.
Four presidents or vice-presidents, six engineers, and one 
lab technician were the remaining general titles used. The 
greatest number (50) of municipal respondents used the title 
manager, supervisor, or operator of the wastewater treatment 
system. Nine city managers or public works directors, six 
mayors or commissioners, and three engineers were the 
remaining municipal titles.
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The years service in the official position for industry 
had a range of 35.5 years. The least number of years 
service was .5 years, and the greatest number of years 
service was 36 years. The average years of service for 
industrial respondents was 8.9 years. Municipal respondents 
had an average of 0.7 years of service. The least number of 
years service in the municipal positions was .3 years. The 
greatest number of years service was 25 years, with a range 
of 24*7 years.
Comments from respondents of both industrial and 
municipal major facilities were also sought in Section II of 
the survey. Some of the most applicable comments to the 
survey were:
1. Not all aspects of the NPDES are effective. Tests
and standards have proven no benefit of protecting
the environment. (Industrial respondent).
2. NPDES is a proven method. (Industrial 
respondent).
3. Biomonitoring is a most effective parameter in 
controlling dischargers. Industry is doing a good 
job. (Industrial respondent).
4. The permit and periodic testing is needed.
Without it, people would probably pump anything 
into our streams. (Industrial respondent).
5. Not many responsible individuals would question
the need and value of the NPDES permit type system.
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The problem comes in the imposition by the State 
of controls which are too stringent. (Industrial 
respondent).
6. There are not enough funds to comply with existing 
standards. (Municipal respondent).
7. We understand the need to do some cleaning up of 
the environment, but it appears that the welfare 
of the fish, the birds, and the sportsman are put 
above the needs of the citizens for everyday 
living in some instances. (Municipal respondent).
8. Water pollution is here to stay, we must clean up 
all that we can. (Municipal respondent).
9. Design flaws should be considered a problem. 
(Municipal respondent).
10. While the NPDES is a permitting and monitoring 
tool, it would be nice to see a*'partnership' 
regarding innovative techniques. (Municipal 
respondent).
11. All efforts toward improving wastewater treatment 
plants is questionable when one considers the vast 
amounts of sediments and pesticides washed in 
streams by farming operations. (Municipal 
respondent).
These various comments from industries and 
municipalities indicated an existing concern for the 
environment now and in the future, while also expressing 
concern about funding and permit requirements.
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Summary
Chapter 4 presented the data and analysis associated 
with the researcher's three major hypotheses, 12 associated 
research questions, and survey instrument results. These 
results indicated that there was no significant difference 
in the perception of major facility executives toward the 
most important administrative requirement of the NPDES 
permit. There was a significant difference in the major 
facility executives' perception toward the water quality 
designated uses considered most important. Finally, there 
was no significant difference in what respondents perceived 
as the direct motivation for the administrative requirements 
of the NPDES permitted water pollution control system.
The results of survey responses from each section of 
the instrument were based on a total of 114 useable 
responses from the population of 171 major facilities.
These results provided the data necessary for completing the 
chi~square analysis of the three null hypotheses in the 
study, as well as supportive data and additional comments 
related to the study.
In summary, the research data presentation and analysis 
is representative of the 171 major Tennessee facility 
executives' perceptions of the administrative requirements 
of the NPDES permitted water pollution control system. The 
specific relationships, findings, conclusions, and 
recommendations are discussed in Chapter 5.
CHAPTER 5
Summary, Conclusions, and Recommendations
< 4
Summary
Purpose of the Study
The purpose of this study was to determine the 
differences between industrial executives' and municipal 
executives' practices and perceptions of the administrative 
requirements associated with a National Pollutant Discharge 
Elimination System (NPDES) permitted water pollution control 
system.
The population under study was the executives of all 
(N = 171) major industries and major municipalities in the 
State of Tennessee who had been issued an NPDES permit for 
their water pollution systemB. This included 96 major 
municipalities and 75 major industries. Data was collected 
from the municipal and industrial executives of these 
facilities who were responsible for achieving compliance 
with the administrative requirements of the NPDES permit.
Methods and Procedures
The quantitative measurement of the perceptions and 
practices of the major industrial and municipal executives 
was accomplished by using a two-part survey instrument in 
the questionnaire/opinion format. Section I of the survey 
instrument contained eleven statements, eight of which used
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a Likert-type attitudinal scale to determine the 
respondents' perceptions toward the administrative 
requirements of an NPDES permitted water pollution control 
system. The other three statements in Part la required the 
respondents to rank numerically, in order of importance, 
their perceptions. Part II of the instrument sought general 
information as supportive data for the study.
This survey instrument with a letter of transmittal was 
initially mailed to all major industries (75) and all major 
municipalities (96) in Tennessee on April 18, 1990. The 
total number of responses was 122, or 71.3%, Of these, 114 
(93.4%) were useable.
Findings
The findings of the three study hypotheses were 
determined using Part la of the survey to obtain the 
perceptions of industrial and municipal executives toward 
the administrative requirements of an NPDES water pollution 
control system. These are summarized as:
1. There was no significant difference in what 
industrial and municipal principal executives 
perceived was the most important administrative 
requirement.
a. Thirty-one municipal and 25 industrial
executives perceived operational problems as 
the most important administrative requirement
when achieving compliance with the NPDES 
permitted water pollution control system.
b. Municipal executives ranked installation and 
maintenance problems second in importance.
c. Industrial respondents perceived maintenance 
problems as second in importance and 
installation problems as third.
There was a significant difference in what 
industrial and municipal principal executives 
perceived were the most important water quality 
designated uses.
a. Of the 59 municipal respondents, the greatest 
number, 34, ranked "domestic and industrial 
water supply" as the most important water 
quality designated use achieved by the 
administrative requirements of the NPDES 
permitted water pollution control system.
b. Industrial respondents ranked "protection of 
fish and aquatic life" as the most important 
water quality designated use achieved by the 
administrative requirements of the NPDES 
permitted water pollution control system.
c. Based on modal data, "power generation" was 
perceived by municipal and industrial 
respondents as the least important water 
quality designated use.
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3. There was no significant difference in what 
industrial and municipal principal executives 
perceived was the direct motivation for system 
installationr operation and maintenance.
a. Fifty-three municipal respondents and 35 
industrial respondents perceived 
environmental motivation as the number one 
reason for the administrative requirements of 
the NPDES permit.
b. Both industrial and municipal executives 
perceived political motivation as the second 
most important reason, and economic 
motivation as the least important reason for 
the administrative requirements of the NPDES 
permit.
The findings related to the 12 research questions in 
the study were summarized as follows:
1. The greatest number (27) of municipal executives 
agreed that the administrative requirements of the 
NPDES permitted water pollution system required 
25% of the environmental budget. Conversely, the 
greatest number (16) of industrial respondents 
disagreed that 25% of the environmental budget was 
required to meet the administrative requirements 
of the NPDES permitted water pollution control 
system.
The greatest number of municipal executives and 
industrial executives disagreed that the budget 
allotment for water pollution control system 
installation, operation, and maintenance would be 
better applied to employee benefits.
The greatest number of municipal principal 
executives perceived that the NPDES permit 
requirements were environmentally motivated.
The greatest number (19) of industrial respondents 
agreed that the budget allotment for the water 
pollution control system would be better applied 
to research or alternative treatment schemes. The 
greatest number of municipal executives also 
agreed with this statement.
Industrial principal executives perceived that the 
NPDES permit requirements were environmentally 
motivated.
Forty-seven municipal respondents and 28 
industrial respondents perceived that their water 
pollution control systems were effective. Only 11 
major respondents disagreed, and no respondents 
strongly disagreed that their water pollution 
control systems were effective.
Municipal and industrial principal executives 
ranked operational problems as the most important 
water pollution control system requirement.
Industrial respondents ranked maintenance problems 
as second in priority. An equal number of 
municipal respondents ranked installation problems 
and maintenance problems second, while industrial 
executives ranked installation problems least 
important.
Municipal principal executives defined "domestic 
and industrial water supply" as the most important 
water quality designated use. The most important 
designated use defined by industrial respondents 
was "protection of fish and aquatic life." 
Seventy-four (82.2%) municipal and industrial 
principal executives perceived that the initial 
system construction and installation was the 
result of a voluntary compliance effort.
Fifty (71.4%) municipal and industrial principal 
executives perceived that the initial system 
construction and installation was the result of 
regulatory enforcement action.
Municipal respondents perceived "domestic and 
industrial water supply" as the most important 
water quality designated use requiring 25% of the 
environmental budget. Industrial respondents did 
not agree that the water pollution control system 
required 25% of the environmental budget and also 
selected "protection of fish and aquatic life" as 
the most important designated use.
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Research findings did not indicate if these 
designated uses were a major factor for the 
facilities absorbing the administrative costs 
of installation, operation, and maintenance.
12. One hundred and nine (95.6%) municipal and
industrial principal executives agreed or strongly 
agreed that the permit applicant should be allowed 
direct input in the establishment of permit 
requirements.
Findings from Section II of the survey are summarized 
as follows:
1. Fifty-seven (82.6%) of the municipalities and 32 
(71.1%) of the industries had a formal budget for 
water pollution control.
2. Sixty-seven (97.1%) municipalities and 35 (81.4%) 
of the industries provided training for water 
pollution control system operators.
3. All municipal respondents (60.5%) and all 
industrial respondents (39.5%) maintained records 
of all NPDES permit requirements.
4. Sixty-five municipalities and 44 industries used 
an organizational operator. Four municipalities 
and one industry used a private contract operator 
for the operation of the facility water pollution 
control system.
5. Municipal respondents listed 68 different titles
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and industrial respondents listed 45 titles as the 
official responsible for the water pollution 
control system and NPDES permit.
6. Municipal respondents had an average of 8.7 years 
of service and industrial respondents had an 
average of 8.9 years of service.
Conclusions
The major municipal and industrial facilities in 
Tennessee that have an NPDES permitted water pollution 
control system face operational, maintenance, and 
installation problems in complying with the requirements of 
their permits. Based on the research findings in this 
study, municipal and industrial executives perceived that 
operational problems associated with the water pollution 
control system were most important. This conclusion was 
supported by the fact that most major systems require 24 
hour monitoring and sampling for various parameters set 
forth in the NPDES permit. The plant's operator must also 
monitor all units in the biological system to insure that a 
proper balance is maintained and all units are operational. 
Maintenance problems were considered next in importance by 
major facility executives. As with other technical units 
and machinery, it is necessary to adequately maintain all 
portions of a water pollution control system in order to 
comply with the NPDES permit. Installation problems were
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considered the least Important by municipal and Industrial 
respondents. Because all major facilities in Tennessee had 
previously installed a water pollution control system* it 
may be concluded that this administrative requirement was 
not considered by those surveyed as a major problem* and was 
therefore* ranked as least important.
The Tennessee Department of Health and Environment
(1987) in Tennessee's Water Quality Criteria and Stream Use 
Classification for Interstate and Intrastate Streams defined 
those designated water quality stream use classifications 
that must be maintained in order to protect the stream. The 
NPDES permit was established by the Tennessee Division of 
Water Pollution Control with administrative requirements 
that would protect the surface waters of the state from 
municipal and industrial discharges of treated wastewater 
effluent. The researcher concluded that major respondents 
considered the achievement of water quality designated uses 
a major factor in complying with the administrative 
requirements of the NPDES permit. There was, however* a 
significant difference in which designated use wa& 
considered to be the most important. Municipal executives 
perceived "domestic and industrial water supply" as the most 
important category of water quality designated uses to be 
achieved by the water pollution control system, while 
industrial respondents perceived "protection of fish and 
aquatic life" as important. This difference may have
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resulted from the fact that most municipalities also operate 
a public utility drinking water supply system and depend on 
streams for the source of this supply. Industrial 
facilities, on the other hand, often treat a more toxic 
industrial effluent and are monitored for NPDES permit 
compliance by using fish and aquatic life as test organisms.
Both municipal and industrial principal executives 
perceived environmental motivation as the number one 
determinant for system installation, operation, and 
maintenance. Because the NPDES permit is a governmental 
regulatory tool, the researcher anticipated political 
motivation to be the most important reason for system 
installation, operation, and maintenance; however, it was 
ranked second by both major municipal and industrial 
facility executives. This conclusion may be the result of a 
greater public awareness of environmental problems, a much 
greater coverage of environmental problems by local and 
national media, and a greater governmental awareness of 
environmental needs.
The recent increasing shift of federal financing to the 
state and local governments has left many municipalities 
facing the burden of funding the installation, operation, 
and maintenance of a water pollution control system that 
will meet the NPDES permit requirements ("Financing," 1988). 
Major municipalities are faced with the need to finance a 
wastewater treatment system that will comply with the
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administrative requirements imposed in the NPDES permit.
This was reflected by the research data in which municipal 
executives perceived that the requirements of maintaining an 
NPDES permitted water pollution control system required at 
least 25% of the municipal budget. Industry, in contrast, 
is dependent on economically efficient production and sales.
A general awareness that the cost of pollution abatement 
often constitutes a substantial portion of the total cost of 
many companies' final product may determine the extent to 
which the company remains competitive in its industry 
(Arbuckle et al., 1983). This cost and increased 
competition with foreign markets may result in industry 
directing less money to the water pollution control syBtem. 
The research reflected this concept with major industrial 
executives perceiving that the wastewater treatment system 
did not require 25% of the budget. It was interesting to 
note that 78.0% of major industries and municipalities had a 
formal water pollution control budget; however, with the 
budget requirements of a wastewater treatment system, 
neither municipal nor industrial respondents believed that 
these budget needs would be better applied to employee 
benefits. The recent trend toward greater public, 
political, governmental, and private awareness of 
environmental issues, as well as stronger regulatory 
enforcement for environmental violations, may be considered 
the reason for this perception.
The increasing costs of complex conventional wastewater 
treatment, rapidly changing technology, and increased 
governmental regulatory administrative requirements has 
forced many major facilities to evaluate the use of 
alternative treatment schemes. In the past, the State of 
Tennessee Division of Construction, Grants, and Loans 
provided funding for new and innovative techniques for 
domestic wastewater treatment. This, however, has not been 
effective in promoting alternative approaches because the 
financing was insufficient or the alternative methods were 
not acceptable. Another problem with this program was the 
exclusion of industry from funding. Those major facility 
executives surveyed recognized this problem and perceived 
that the NPDES permit should allow a method for research or 
alternative treatment schemes.
The State of Tennessee Water Quality Control Act has in 
place a maximum of $10,000 per day civil penalty for 
violations of the Act. In addition, damages may be assessed 
for environmental damages, fishery losses, laboratory costs, 
and investigative costs. For this reason, it is essential 
that the operators of an NPDES permitted water pollution 
control system achieve compliance with all parameters of the 
permit. The major industries and municipalities in this 
study perceived their systems to be effective in achieving 
compliance with the administrative requirements of the NPDES 
permit.
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There may be several determining factors in the initial 
construction and installation of a water pollution control 
system. Traditionally, municipalities have constructed a 
system that was designed to serve the community for 20 years. 
However, as regulatory administrative requirements were 
increased, or as the growth of population surpassed the 
plant's capacity, municipal officials were forced to 
consider new construction or renovation of the water 
pollution control system. At this point, voluntary 
compliance involves major funding, usually through municipal 
bonds, private funding agencies, or through governmental 
funding agencies, industries must also cope with the 
increased governmental environmental requirements for 
effective water pollution control systems. Funding is 
usually a corporate venture! however, governmental funding 
may also be available. The research indicated that, of 
those major respondents to a statement relating voluntary 
compliance effort as the reason for initial system 
construction, 82.2% constructed their systems voluntarily.
The continued non-compliance with the administrative 
requirements of the NPDES permit may result in regulatory 
enforcement action in order to force the initial 
construction of a water pollution control system. 
Municipalities and industries are faced with increased 
compliance monitoring and governmental regulatory 
enforcement for NPDES permit violations. As part of the
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administrative enforcement process, the Division of Water 
Pollution Control through the Commissioner of the Department 
of Health and Environment may order the facility to 
construct an adequate water pollution control system within 
a specified time period, or face prescribed civil penalties. 
Of those major facility executives who responded to the 
survey statement related to regulatory enforcement action, 
77.8% perceived their water pollution control systems to be 
the result of this type of governmental enforcement action.
The Tennessee Division of Water Pollution Control's 
Industrial and Municipal Permit Section has established a 
permitting process that ideally requires 180 days from 
receipt of the application to issuance of the NPDES permit. 
The permit applicant's input includes the information 
submitted in the application and comments that are accepted 
within the 30 day period following the issuance of a draft 
permit. During the 30 day period, the public may also 
address any concern with the permit, either through a public 
hearing or in a written statement to the Division. Many 
industrial and municipal executives have indicated the need 
and the advantage of facility input into the permitting 
process prior to the issuance of a draft permit. This early 
involvement may create a better understanding of the 
administrative requirements that are necessary, and at the 
same time allow enough time to evaluate all alternatives for 
compliance with these requirements. It may also hej-p
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prevent the appeal of the NPDES permit administrative 
requirements to the Tennessee Water Quality Control Board. 
Over 95% of those major industrial and municipal executives 
in Tennessee responsible for an NPDES permitted water 
pollution control system perceived the need for direct input 
in the establishment or renewal of permit requirements.
The State of Tennessee, as an administrative 
requirement in the NPDES permit, established a requirement 
for minimum certification of the facility wastewater 
treatment operator. The level of certification is dependent 
on the size and type of treatment system, and is provided by 
the State through the Julian R. Fleming Operator Training 
Center in Murfreesboro. This requirement, which is 
primarily for domestic wastewater treatment, points to the 
importance of adequate training for operators. In 
particular, complex industrial wastewater treatment may 
require a staff of professionals, which not only include 
certified operators, but also engineers, biologists, and 
chemists. In this study, 102 (69.5%) major facilities 
provided some type of training for the water pollution 
control system operator.
Another important administrative requirement of the 
NPDES permit is the maintenance and submittal to the State 
of self-monitoring reports for all parameters of the NPDES 
permit. Although the Division of Water Pollution Control 
conducts a minimum of one annual inspection of all major
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municipal and industrial facilities, it is obvious that 
resources limit a more extensive sampling frequency. For 
this reason, the Division requires self-monitoring reports 
to be submitted. These are reviewed for compliance with 
daily, weeXly, or monthly requirements. All major 
facilities in Tennessee maintained records of the NPDES 
permit requirements.
As noted earlier in the findings, operational problems 
were perceived as the most important administrative 
requirement of the NPDES permit. A question faced by major 
facilities is whether to use an organizational operator or a 
private contract operator. Most major facilities in 
Tennessee (109), as reflected in the research, have the 
staff and financing available to provide their own operators. 
Only six facilities reported using a private contract 
operator. The advantage of a private contract operator may 
be more evident to a small municipality or a minor industry. 
For a specified contract cost, these facility operators may 
have the advantage of professional expertise and an advanced 
technology that otherwise would not be available to them.
In conclusion, the research indicates the greatest 
percentage of major municipalities and major industries in 
Tennessee that operate an NPDES permitted water pollution 
control syBtem perceive the system to be effective.
However, the facility executives perceived several 
administrative requirements to be significant problems
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associated with the NPDES permit. Among these were the need 
for direct input in the permit process, the operational 
problems, and funding.
Recommendations
Based on the findings and conclusions of this study, 
the following recommendations are made:
1. A demographic study should be conducted nationally 
to determine if environmental motivation, as seen 
in Tennessee, is the primary reason for water 
pollution control system installation, operation, 
and maintenance.
2. Because municipalities must continue to fund the 
installation, operation, and maintenance of water 
pollution control systems, the federal government 
should consider implementing grant programs or 
loan programs to supplement Tennessee's Revolving 
Loan Program.
3. The State of Tennessee, Division of Water 
Pollution Control should consider the 
implementation of a program that would permit 
municipalities and industries to provide greater 
input into the permitting process prior to the 
30-day comment period after the issuance of a 
draft NPDES permit.
4. The State of Tennessee, Division of Water
Pollution Control should consider the 
implementation of a section in the NPDES permit 
that allows the permit holder a variance in the 
administrative requirements- if alternative 
treatment schemes are being researched.
Future investigation should be conducted to 
determine the specific operational problems 
encountered by major facility NPDES holders and 
methods available to minimize these.
Future research should be conducted using an 
actual in-stream data base to determine if 
municipal and industrial wastewater discharges 
actually achieve those water quality designated 
uses mandated by the State of Tennessee.
Future investigation Bhould be conducted to 
evaluate alternative wastewater treatment schemes 
that will be more efficient and economic than the 
present conventional water pollution control 
systems.
Future investigations should be conducted to 
determine the cost-effectiveness of the major 
facilities' water pollution control systems in 
relation to the achieved environmental benefits. 
Future investigations should be conducted to 
evaluate the causes for the high rate of 
regulatory enforcement action required to achieve
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compliance with the Industrial and municipal NPDES 
permit.
10. Based on findings in this study, future 
investigations should be conducted to determine if 
the public sectors, private sectors, and 
governmental entities perceive environmental 
motivation as being more important than political 
motivation or economic motivation in establishing 
environmental control systems.
11. Future replications of this study should be 
conducted in other states that have primacy over 
the NPDES permit program to determine if findings 
will produce similar results as those in 
Tennessee.
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No.
SURVEY INSTRUMENT 
P e r c e p tio n s  o f  u i  NPDES W ater P o llu tio n  
C on tro l S y s te m  in  T e n n e s s e e
DEFINITION O F ADMINISTRATIVE REQUIREMENTS
Administrative requirements are defined in this study ns those activities associated with the installation, 
operation, and maintenance o f a water pollution control system. These requirements ore necessary for the 
organization to meet regulatory compliance with their National Pollutant Discharge Elimination System 
(NPDES) permit.
SECTION I - ORGANIZATIONAL PERCEPTIONS
Plcnsc check ( ) (he hlnck (o the right of each 
statement that represents your level of ngrertncnl 
regarding Ihc ndmiiiistraiive requirements of 
complying with your NPDES permit.
1
1
X
eftc
§to D
isa
gr
ee
f
U
nd
ec
id
ed
A
gr
ee
St
ro
ng
ly 
A
gr
ee
1. The penult npplicnnt should be allowed direct Input in 
the establishment and renewal of the NPDES permit.
2. '1 he Initial water pollution control system construction 
and installation was ihc result of:
Voluntary compliance effort
Regulatory enforcement afllpl ____
3. The motivation for continuing compliance with die 
mlminUiraiivc requirements of the NPDES permit arc the 
result of;
Voluntary efTort
Regulatory,enforcement action ....... — . . . . .
***“
4. The achievement nf water quality designated uses is a 
factor in complying with the administrative requirements 
o f die NPDES permit.
5, The administrative requirements o f the water pollution 
control system require a significant portion (25%) of 
the environmental budget,
6, The NPDES permit should encourage the research and 
development of alternative wastewater treatment schemes.
7. The water pollution control sytem requirements set forth 
In the NPDES permit are effective.
8. The budget allotment for the water pollution control 
system would be better applied to employee benefits.
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SECTION la .
Please rank the following statements numerically (I»2,3».) In order of importance 
regarding the administrative requirements of complying with your NPDES permit.
I. The administrative requirements set forth in the 
NPDES permit are:
pnylmnmentally, motivated
Politically.motivnicf! . .
. Eicon omlcnt 1 yjnoti vat ed
2, The most significant water pollution control 
administrative requirements are:
Installation problems
Operational problems
Maintenance problems................ .
3. Of the seven water quality designated uses In Tennessee, 
those uses that the water pollution control system 
achieve ore:
Domestic and industrial water sutmlv
Protection or fish and aquatic life
.Recreation
Livestock watering and irrigation ________
Unyijtailon .. . ____
Power-generation ........
.Scenic & aesthetic qualities . ....
%
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SECTION U
Please check ( ) the block to the right of each 
question regarding the administrative requirements or 
an NPDES permit.
YES NO
1. Does your organization have on annual format budget 
for water pollution control?
2. Does your organization provide training for water 
pollution control treatment operators?
3. Does your organization maintain records of all 
NPDES permit requirements?
4. Which of the following methods are utilized in the 
operation o f the organization's water pollution 
control system?
.Organizational op^rntnr
Private mntrnrl nrvrnlnr
Please complete each of the following Items by supplying the appropriate responses In the space provided.
S. What official position in the organization is responsible for the NPDES permit and the water pollution 
control system?
6, How long has this official been in this position?
7. COMMENTS:
1
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April 5, 1990
Ms. Pennie Hutcherson 
E.T.S.U. - IRD 
P. 0. DOX 19450A 
Johnson City, Tennessee 37614
Dear Ms. Hutcherson:
As requested, please amend the narrative to my "Request for
RevJ nw of Project Involving Ilumnn Subjects or Human Specimens1' as 
follows:
The records from the study will be kept on file in the 
E.T.S.U. Department of Educational Leadership and Policy 
Analysis under the supervision of Dr. W. Hal Knight. If 
transfer is necessary, the records will be delivered to the 
E.T.S.U.-IRQ for retention.
If you have questions, or require additional information, please 
call me at 920-6487(work) or collect 246-8904(home).
Respectfully submitted,
A. I.en Fulkerson 
ALF/jj
\
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F ,n l I c n t i r w r  S to le  U n lv n s lly  
C nllcfir o l  E iliical inn
DepflMfnenl ot EdutalionnI Lcfldcisli'pwtdPolicy /M y s l i  • Oci 19000A •  Johnson CHy, T tnneisee 370I4-DOO2 •  (615J 929-4415,4430
Soplombar 12, 19119
Mr. HiclmrO Golf 
rinvi ronmontnl Manager 
Mend Corporatl on 
P. 0. Pox 19C4 
West Center Street 
Kingsport, Tennessee 376C2
Dear Mr. Selft
This letter in to express my appreciation for your participation 
on tlie professional panel of judges who reviewed my dissertation 
survey instrument for conciseness ond validity. Vour knowledge 
and experience in the field is invaluable, and your comments were 
very useful.
Again, Z take this opportunity to thank you.
Sincerely,
, tr'/Ls- S O  t ( /* *
Lcn Fulkerson
LF/13139255
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Eiiit Tcnnr«pp Stale Unlvcully 
College of Education
OapnrtmcrtotEriittatioHMLcndntahiftnnri Policy AnM/tii • Boi 19000A •  JdmjonCHy, Tenn«ttt«37G14-0002 •  (615)029-4415,4430
September 12, 1989
Mr. David Snulshury, Assistant Manager 
Division of Water Pollution Control 
1733 Sunset Drive 
JohnRon City, Tennessee 37604
Dear Mr. Saulshury*
This letter is to express my appreciation for your participation 
on the professional panel of judges who reviewed my dissertation 
survey instrument for conciseness and validity. Your knowledge 
and experience in the field is invaluable, and your comments were 
very useful.
Again, I take this opportunity to thank you.
Sincerely,
Lon FuJkerson 
LF/13159255
«
E.nl Trimmer Sl.ilc Unfvmily 
C nllc^c  o f  E du ca tio n
Dopnrtnwrt d  Educalkxi.il Icndcuihiti and Tolley Anaiy*fs * Dot 19000A •  Johnson City, Tennessee 37614-0002 * |B15| 979-4415,4430
S e p te m b e r  1 2 ,  19 0 9
Hr. Tom Witherspoon, P.H.
Water and Sewer Oirector 
City of Johnson City 
601 Fast Main Street 
Johnson City, Tennessee 37601
Dent Mr. Witherspooni
This letter in to express my appreciation for your participation 
on the professional panel of judges who reviewed my dissertation 
survey instrument for conciseness and validity. your knowledge 
nnd experience in the field is invaluable, and your comments were 
very useful.
Again, 1 take this opportunity to thank you.
Sincerely,
Len Fulkerson
L F /1 3 1 4  92 5 5
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Easl Tennenee Stale University 
College of Education
Department ol Educational Leaderthip (rid Policy Analysis •  Boi 16000A * Johnson City, Tennassee 37SI4-0002 •  (61S)S29-44I5,4430
Dear Environmental Colleague:
A research study is being conducted to determine the perceptions 
of industrial and municipal executives toward the administrative 
requirements of an NPDES permitted water pollution control system. 
All major dischargers in the State of Tennessee are being 
surveyed in order to establish an accurate data base for the 
study.
Vour prompt response to the enclosed survey is vitally Important. 
The data from all facilities responding will be assembled into a 
single reporting document. The responses will be confidential 
and will in no way identify the individual respondent.
Enclosed for your convenience is a self-addressed stamped 
envelope for the return of the survey form. If you would like to 
receive a summary of the findings of this research, please advise 
me.
Your assistance in this important study is greatly appreciated. 
Sincerely,
Len Fulkerson 
Doctoral Student
W. Hal Knight, PhYD. 
Director
LF/WHK/jj
Enclosures
%
APPENDIX E
SECONDARY LETTER OP TRANSMITTAL
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ta il Tcnncswo Stair Univcully 
College of Education
Defwrtnwitot Educational Leadership and Policy si* • Boi 19000A • Johnson City, T ennesm  37614-0002 •  (615)929-44)5,4430
Dear Environmental Colleague:
You recently received a survey form concerning the perceptions of 
industrial and municipal executives toward the administrative 
requirements of an NPDES permitted water pollution control system 
in Tennessee. The response from industry and municipalities has 
keen excellent; however, we have not received your completed 
survey.
Because your response is considered very important to insure an 
accurate data base for the study, we respectfully request that 
you forward the survey-at your-earliest convenience.
Enclosed - is a second survey and a self-addressed, stamped 
envelope for the return of the form. All responses will be 
confidential. Please disregard this request if you have already 
completed and returned the survey.
Again, your assistance in this important study is appreciated. 
Sincerely,
Len Fulkerson 
Doctoral Student
W. Hal Knight, ’Ph.D 
Director
LF/WHK/jj
Enclosure
APPENDIX P 
TOTAL FREQUENCY DISTRIBUTION OP SURVEY
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NUH. OF TOTAL RESPONSES
II 12a I2b I3a I3b
lid 90 70 96 72
NUM. OF INO* RESPONSES 45 42 25 42 28
NUH. OF HUNI. RESPONSES 69 dO 45 56 44
TOTAL SUH 523 343 252 102 270
INDUSTRIAL SUH 217 160 84 174 106
HUNICIPAL SUH 306 103 160 228 164
AVERAGE TOTAL d. 59 3.61 3.60 d.10 3.75
AVERAGE INDUSTRIAL d .02 3.81 3.36 d.ld 3.79
AVERAGE MUNICIPAL d * d3 3.01 3.73 d .07 3.73
STANDARD DEVIATION TOTAL 0.70 0.93 1.02 0.79 0.95
STANDARD DEVIATION IND. 0.30 0.7G 1.02 0.71 1.01
STANDARD DEVIATION HUNI. 0.92 1.05 1.00 O.Bd 0.91
NUH. RESPONSES 1 ALL 2 3 0 1 2
NUH. RESPONSES 2 ALL 3 9 0 5 9
NUH. RESPONSES 3 ALL 0 d 0 S 5
NUH. RESPONSES d ALL 30 60 0 59 45
NUH. RESPONSES S ALL 
NUH. RESPONSES 6 ALL 
NUH. RESPONSES 7 ALL
79 id 0 26 11
NUH. RESPONSES 1 IND. 0 0 1 0 1
NUH. RESPONSES 2 IND. 0 5 6 2 3
NUM. RESPONSES 3 IND. 0 2 2 2 3
NUM. RESPONSES d IND. fl 31 IS 26 15
NUM. RESPONSES £ IND. 
NUM. RESPONSES 6 IND. 
NUH. RESPONSES 7 IND.
37 4 1 12 6
NUH. RESP0N5ES 1 MUN. 2 3 1 0 1
NUH. RESPONSES 2 HUN. 3 d 7 0 6
NUH. RESPONSES 3 HUN. 0 2 3 0 2
NUH. RESPONSES 4 HUN. 22 29 26 0 30
NUH. RESPONSES G HUN. 42 10 0 0 5
HUH. RESPONSES 6 HUN. 
HUH. RESPONSES 7 HUN.
4
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Ia3g Ia3h i n 112 113 Il4n II4b
00 08 114 112 114 110 40
38 41 45 43 45 45 17
52 57 69 69 69 65 23
517 430 139 122 114 111 75
235 170 58 51 45 46 33
281 260 81 71 69 65 42
5.74 4.39 1.22 1.09 1.00 1.01 1.88
6.21 4.15 1 .29 1.19 1.00 1.02 1.94
5.40 4.56 1.17 1.03 1.00 1.00 1.83
1.51 1.43 0.41 0.29 0.00 0.09 0.33
1.10 1.41 0.45 0.39 0.00 0.15 0.24
1.67 1.43 0.38 0.17 0.00 0.00 0.38
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APPENDIX G 
LEVEL OF CONFIDENCE AND CHRONBACHS ALPHA 
RELIABILITY DATA
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I. 150
! : i : m : c t i o ; ;  d f  if A n n .  i: s u f . *  
{Drijrcc oC Accuracy * + .05 )
P o p u la tio n  S iz e
C onfidence  
L ev e l * 902
C on fid en ce  
L evel ■ 952
C on fid en ce  
L ev e l *• 97,5!!
C onfidence  
L e v e l -  992
10 9 9 9 9
15 . 14 14 14 14 ■
20 10 ' 19 19 19
25 22 ’ 23 23 24
30 • 27 27 20 20
35 31 32 * 32 33
4 0 . 34 36 " 37 37
43 311 ‘ ‘ 40 ' 61 62
50 ■’ 42 • 44 45 46
55 . ■ 45 60 49 50
60 ‘ 49 52 53 55
65 . 52 • 55 57 5 9 ’
70 . .  " 55 59 ■ 61 63
75 50 62 • ■ 65 67 .
CO . 6 1 66 69 71
05 64 69 * 72 75
90 . 67 - . -7 3 • 70 79
95 70 76 • 80 ' 03
* 100 73 79 03 B7
110 70 05 90 94
120 03 91 97 101
J20 00 97 - 103 100
140 92 102 109 115
150 96 : 100 115 122
160 I'JO 1 -113 121 129
170 * 104 nn ; -JL2*
100 100 122 1J2 i4 i .:
150 l i t ' 127 ’ 130 147
200 115 ' 131 ■ 163 153
7.10 110 136 '140 159
220 121 ' 160 153 165
230 124 164 157 170
240 127 147 ' 162 176
250 ' 130 151 • 167 101
260 .1 3 2 155 \  171 107
270 135 ‘ 150 ' ■ :175 192
2C0 137 162 100 197
290 140 165 ■ 104 202
300 142 160*. 100 206
Talilc continued  
*Fro:n AEtA Mini P r e se n ta t io n ,  Darwin ttcndcl, A p r i l ,  1977
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RELIABILITY: EXPLANATION
A Cronbach's Alpha reliability coefficient analysis was 
computed for Section I of the survey instrument, which 
involved a Likert-type attitudinal scale for responses.
However, the eight questions in this section did not 
seek to measure a common attribute across the scale, thus, 
the alpha value was only .2519. Also, in order to be 
correlated accurately, all items must be answered completely 
by each respondent. In this study, two questions allowed 
the respondent to answer part a or part b. This resulted in 
only 47 cases being analyzed, rather than the useable 
responses.
This value was still considered acceptable because in 
this descriptive study, the researcher sought only to report 
"what was" and not to measure a attribute that was common to 
each statement.
RELIABILITY /VARIABLES -  (}l TO f |IO
/ST A T IST IC S  DKSCIUI’TIVKS SCALE
/SUMMARY -  MEANS VARIANCE;: Cliltll Cl AT [WIS TtllAI.
/SCAl.F, ( AI.I'IIA) -  AM.
/HODS). -  AI.PIIA.
******  m e th o d  2 ( c o v a r i a n c e .  m a t r i x )  w i l l  bk  u s e d  m u  t h i s  a n a l y s i s  ******  
******  js r .n  b y t e s  <ii* r f a c i :  nw jtnm ;i)  i o r  r e l i a b i l i t y  ******
Tnfio A .Survey 7 / 1 1 / 9 0
It r. L I A R t I. 1 T Y A 11 A 1, V 5 I S  • R C A L K  (A L r  II A)
1. HI s t a t u  i r.ii r  tun :
2. m STATcriiTir  i u i ) a
3 . q.l S T A T P i u i r  t w o  n
A. f}A STATHIKIir 1IIKKF. A
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Personal Data:
Education:
Professional
Experience:
Professional
License:
Professional
Organizations:
VITA
ANTHONY LEN FULKERSON
Date of Birth: October 28, 1953
Place of Birth: Kingsport, Tennessee 
Marital Status: Married, One Child
East Tennessee State University, 
Johnson City, Tennessee; B. S. in 
Environmental Health, 1975, Magna 
Cum Laude 
East Tennessee State University, 
Johnson City, Tennessee; M. S. in 
Environmental Health, 1979 
University of Tennessee, Knoxville, 
Tennessee; Post graduate doctoral 
work in Health Education, 1981-1984 
East Tennessee State University, 
Johnson City, Tennessee; Ed. D., 
Administration, 1990
Environmentalist I and XI,
Sullivan County Health Department, 
Tennessee Department of Health and 
Environment, 1975-1981
Environmental Consultant,
Division of Environmental 
Sanitation, Tennessee Department of 
Health and Environment, 1981-1985
Regional Director,
Division of Water Pollution 
Control, Tennessee Department of 
Health and Environment, 1985 to 
present
Registered Professional Environmentalist 
Tennessee License 8393, 1977 to present
Tennessee Environmental Health 
Association, 1975 to present
Secretary/Treasurer, Upper East 
Tennessee Chapter, 1989 
Secretary/Treasurer, State of 
Tennessee, 1986
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Honors:
President, Upper East Tennessee 
Chapter, X985 
Secretary/Treasurer, Upper East 
Tennessee Chapter, 1984
Tennessee Public Health Association, 
1975 to present
Scholarship Committee, 1990 
Scholarship Committee, 1989 
Scholarship Committee, 1988
Tennessee State Employees Association
Phi Delta Kappa Honor Society, 1990 
Phi Kappa Phi Honor Society, 1990 
Outstanding Young Men of America, 1988 
Epsilon Nu Eta Environmental Health 
Honor Society, 1979 
Scribes Honor Society, 1971-1972 
Certificate of Distinction, Dean's List 
Magna Cum Laude Graduate, 1975
